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THE PREVENTION OF TUBERCULOSIS.
SCIENCE knows no limitation of race, language, or

geography. The earnest scientist rejoices in the dis-
covery of every new truth, whatever the nationality of
the patient searcher who was so fortunate as to unearth
it. On the other hand, the discoverer is willing and
eager to share his newly-acquired knowledge with his
fellow investigators throughout the broad domains of
the earth, regardless of nationality or birthplace. If this
is true of science in general, it is true in a greater degree
of our own beloved science of medicine. By the devotees
of no other is the grand conception of the brotherhood of
man so completely and so practically recognized.

Especially has the growing custom of holding medical
and hygienic conventions, conferences, and congresses in
the various great cities and scientific centres of the world,
thus affording members of the profession opportunities
for personal as well as literary intercourse, contributed to
the strengthening of this entente cordiale.

This is the second time that this Association has met
on American soil, and again it holds out a hand of
kindly greeting to its brethren across the imaginary line
which separates two great nations, distinct indeed politic-
ally, but one in all that constitutes unanimity of senti-
ment, harmony of aspiration toward a nobler and truer
life, and community of labour for the advancement of
medical science, and hence of humanity at large.

I appreciate the courtesy extended to me in having
been requested to appear before this distinguished body,
and to contribute my humble mite towards the great
treasury of knowledge which it is constantly amassing.
Nine years have elapsed since your last assembling on

this continent. In that brief space of time what changes
have taken place! The ecience of bacteriology, then com-

paratively in its infancy, has taken its place as one of
the most important departments of medicine. Serum-
therapy, then cherished by but a few enthusiasts, the
butt of crass medical wits, has established itself firmly as
a therapeutic method of no uncertain value. By its
means it has been found possible not only to prevent the
spread of some of the most serious communicable diseases
to a considerable extent, but also to greatly lessen their
mortality.
In March, 1882, came the startling announcement of

one of the great masters in bacteriology-Koch-that he
had discovered the micro-organism of the tubercle.
This announcement was received with acclamation
throughout the scientific world, for it held out a hope
that, through the means of this discovery, a possibility
might have been created of checking the ravages of
a disease which was responsible for the destruction of
human life to a far greater extent than any other.
The years slipped by, however, and no sign was given

from any of the great laboratories of the world. In the
summer of 1889 I visited London to study the technical
methods used in the bacteriological laboratories of King's
College and the College of State Medicine. While
working in Professor Klein's College, I was staining
a smear of tubercle bacilli which had been kept in a tube
from an incubator to which the students had free access,
the temperature, therefore, was by no means constant

At first club-shaped bacilli developed; then gradually, the
tube having been allowed to remain at the temperature of
the room for several hours out of the twenty-four,
for a few days considerable variations from the form
heretofore recognized were discloEed to my astonished
eye.
The impression made upon my mind was a profound

one. I felt convinced that the irregularity in growth
might properly be designated as an involution form.
Some of these forms were club-shaped, some curved, and
some branched. Did they not represent bacilli of attenu-
ated virulence and reduced strength ? If so, might they
not be availed of in establishing a tolerance for the
tubercle bacillus in animals and even in man? The more
deeply I pondered over this discovery, the more thoroughly
was I convinced that there was a valuable truth concealed
in it. On my return to America I immediately insti-
tuted a series of experiments, with the result that I was
able to produce a less virulent culture than had hitherto
been recognized. I felt no besitation, therefore, in giving
these results to the public, which I did in the columns of
the Medical ANews of Philadelphia in a memorandum
entitled, " Possibility of Establishing Tolerance for the
Tubercle Bacillus." This article appeared on October l9th,
1889, and was accompanied by a cut representing tubercle
bacilli in other forms than those before recognized.
I then said:
In considering a means for overcoming infection by tubercu-

losis, it is possible that a condition of tolerance to the action
of the tuberculous bacillus must first be established. To this
end two hypotheses may be suggested.

First. It is possible that by a thorough filtering out of
bacilli from tuberculous material a filtrate might be obtained
and attenuated so that by systematic inoculations a change
might be produced in living animal tissues that would enable
them to resist virulent tubercle bacilli.
Secondly. To bring about a chemical or physical change in

living tissues that would resist tuberculous phthisis, it is
possible that inoculations with the bacillus would have to be
made ; yet before this could be done the power of the virulent
bacilli would have to be diminished, otherwise the result
would be most disastrous.

I considered it possible that the unrecognized forms
shown in the cut might perhaps represent the con-
dition of bacilli necessary to prove the truth of the
second hypothesis, particularly as animals inoculated with
these organisms have survived subsequent inoculations
with virulent tubercle bacilli.
This was, so far as I know, the first note proclaiming

that an active campaign had been opened on the tubercle
bacillus, and specifying in terms of considerable definite-
ness the means whereby the war was to be carried ixito
the enemy's country.

Later in the same year (1889) I delivered an address
before the New Jersey Sanitary Association on the general
subject of " tuberculosis," in which I stated that guinea-
pigs inoculated with this attenuated virus would "resist
the action of virulent virus for months at least."

Professor Koch announced in August, 1890, that he had
succeeded in developing a substance which had the power
of preventing the growth of the tubercle bacillus in man.
At that time, however, no hint was given of the method of
preparation of the new substance.
On September 6th of the same year an article from my

pen appeared in the Medical and Surgical Reporter of
Philadelphia, in whichl, referring to my first announce-
ment, I said:

It will probably be interesting to the scientific world to know
that the results published last October have been corroborated
by a series of inoculations of the prepared virus into guinea-
pigs, rabbits, and opossums, after which they have resisted
matter so virulent that all animals not previously inoculated
with the changed virus took on tuberculosis when inoculated
with such matter.
On November 15th, 1890, I announced through the

Philadelphia Times and Register "That, following out the
hypotheses advanced in my terse article in the Medical
News of October, 1889, had given the most brilliant
results."
Three days later I took occasion to lay before the

Academy of Natural Sciences of Philadelphia a report
summarizing more in detail my work of investigation on
the tubercle bacillus in the bacteriological laboratory of
the Academy, and stating that animals treated with the
involution form of tubercle bacilli continued to resist
injections of virulent bacilli.
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Realizing the danger of introducing live tubercle bacilli
into the human economy, I was with many others labour-
ing to obtain the active principle that would produce
immunity. To accomplish this, I submitted the tubes
containing tuberculous bacillary growths to the action of
ether, and also of a saturated solution of chloride of
sodium. The filtrates were then passed through a Pasteur
filter without pressure. This active principle, when sub-
cutaneously injected into tuberculous animals, caused a
febrile reaction. The tissue in the immediate neighbour-
hood of the tubercles became hyperaemic, and the sym-
ptoms manifested resembled those produced by the intro-
duction of the original mass. This was published in the
Medical News of Philadelphia, January 17th, 1891.
On May 15th of the same year I had the honour of

delivering the annual address before the State Board of
Health of Pennsylvania, on the occasion of the Fifth
State Sanitary Convention, and selected for my special
theme, Tuberculosis, its Causes and Effects, its Treatment
and Prevention. In this address I touched upon the
question of the relationship between the bovine and the
human bacillus of tubercle, and expressed myself as
follows:

Scientifically it will be of particular interest to have the
bovine and human tubercle bacillus differentiated, yet for all
sanitary purposes we will have to consider the tubercle
bacillus of ihe cow accompanied with its nidus as being
destructive to human life; for it is well established that the
bacillus of man will produce in the lower animal economy-
such as the cow, dog, guinea-pig, opossum, etc.-the deadly
malady, and that the bacillus of the cow will also bring about
a like disturbance in the same line of animals; and, furtber,
bacilli from the rabbit, etc., will in turn reproduce tuberculosis
in the cow.

The bovine tubercle bacilli are much more virulent in
the lower animals than those of human origin.
In a paper entitled, Possible Relationship Between the

Tuberculous Diathesis and Nitrogenous Metabolism, read
before the Academy of Natural Sciences of Philadelphia,
November 26th, 1894, I called attention to the antagonism
of nitrogenous products to the tubercle bacillus, and to its
propagation in the tissues of human beings. Tlle idea
that those who suffer from gout rarflry develop tubercu-
losis is an old one, and apparently not without substantial
foundation. Hence I argued that, as in gout the tissues
are overcharged with metabolic nitrogenous products, the
direct introduction of such matter prepared in the labora-
tory of Nature might bring about a condition in the
tissues of those suffering from tuberculosis which would
render them resistant to the tuberculous process. I was
able to announce successful results in a few cases of lupus
vulgaris by the use of taurin, creatin, urea, uric acid, and
similar products, and at the same time called attention to
a vegetable product very similar to urea named thio-
sinamin, which had just come into use abroad as a
therapeutic agent for tuberculosis.

I further called attention to the possibility of estab-
lishing a lithemic habit involving excessive assimilation
and metabolism of proteid substances together with
increased oxygenation, in order to antagonize or substitute
a taberculous diathesis involving deficient assimilation
and decreased oxygenation.
One of the most important events in the history of the

campaign against tuberculosis in America in recent years
has been the inauguration in Philadelphia of that magnifi-
cent foundation, the Henry Phipps Institute for the
Study, Treatment, and Prevention of Tuberculosis, of
which Dr. Lawrence F. Flick, the Medical Director, has
just issued the annual report for the second year, ending
February lst, 1905. The careful analysis of the condi-
tions, sociological as well as medical, of the 1,561 patients
treated is worthy of study. A number of valuable reports
and monographs, prepared by members of the I medical
staff, are therein published. One of these is by
Dr. Leonard Pearson, who is also veterinary surgeon of the
institute, and is entitled, A Review of Recent Investiga-
tions and Observations upon the Immunization of
Animals against Tuberculosis.

iReferring to the tuberculin of Koch, he said:
It was at last established that while tuberculin has a specific

effect upon the lesions of tuberculosis, and in some cases
causes the lesion to become encapsulated, to recede, or to
disappear, .this effect is by no means constant, and is not
sufficiently frequent to make this,mode of treatment of
practical value.

Some modified tuberculins have been produc¢ed by Koch,
E. Klebs, von Ruch, von Behring. Buchner, Hirscbfelder,
Maragliano, and others, but none of them has been sufficient
to render an animal immune to tuberculosis permanently or to.
a practical degree.
The investigations of Stroebe, Arloing, Courmont,

Nicolas, Spengler, Hahn, Baumgarten, Maragliano, Babes
and Broca, Ferran, Niemann, McFarland, Patterson,
von Behring, Dixon, Grancher, Ledoux-Lebard, Hericourt-
and Richot, Trudeau, McFadyean, and Schlegel are all
referred to, more or less in detail. He then goes on to say
that "Progress in this line did not occur until efforts were'
made to immunize animals against living tubercle bacilli
by the use of living tubercle bacilli by Dixon in 1889,"
as published in the Medical News of October 19th, 1889.
In the University Medical Bulletin of April, 1905,

Drs. Pearson and Gilliland published an article upon
cattle infected with tuberculosis, giving a line of experi-
ments which consisted in treating them by intravenous
injections of a suspension of living human tubercle
bacilli, the results of which went to prove a markedc
curative power of such treatment in young growing
animals.

Dr. H. P. Ravenel's report after a visit to Maragliano's
laboratory is to the effect that from a laboratory stand-
point the experimenter has succeeded in producing a
serum which protects experimental animals against the'
poisons of the tubercle bacillus. The curative value of
this serum is not so well established. This latter view is
supported by clinical reports on this subject presented by
three members of the medical staff of the institute-
Drs. Joseph Walsh, William H. Stanton, and H. R. Landis.
Five cases were placed under treatment. As compareci
with other cases under observation at the same times,
the results could not be said to be in favour of the serum
treatment.

Dr. Ravenel refers to the fact that in the autumn of
1903 Dr. Alexander Marmorek, at that time connected)
with the Pasteur Institute in Paris, announced that he-
had produced a serum which was vaccinal and curative.

"'The true toxin," he holds, "is formed by very young,
or what he terms primitive, bacilli." This may be so, yet.
my work has demonstrated that the toxin is also pro-
duced by old or involuted or degenerated bacilli; there-
fore, if we fail to obtain a prophylactic serum and have to.
continue the use of the bacilli themselves to produce
immunity, the involution form will be preferable to the'
young, vigorous micro-organisms, as there will be less
danger of their reproducing themselves and overcoming
the animal economy before they produce immunity.
As stated in his Investigations on the Experimental

Illness cauEed by the Inoculation of Degreased Tubercle'
Bacilli,' Cantacuzene, experimenting on guinea-pigs, only
used dead bacilli of bovine origin, as they piove more-
fatal than those of human origin. The bacillary bodies
were isolated from their environment and completely
cleansed and degreased. This was accomplished by paper
filtration and prolonged washing in normal salt solution,
drying in a vacuum, and then submitting to the successive-
action of methyl-alcohol and benzine in a Soxhlet-
apparatus in continuous circulation.
The general symptoms and cellular reactions after the-

inoculations both of fatal and non-fatal doses were most
carefully noted both macroscopically and microscopically'
in the various organs, tissues, and fluids, including the
blood.

Additional experiments were made by submitting the
degreased bodies to the action of Gram's iodo-iodurettecd
solution before inoculation.
His conclusions in brief are:

1. Dead tubercle bacilli completely degreased are toxic
A sufficient dose is followed by speedy death.

2. In non-fatal doses the inoculation is followed by an
illness from which the animal recovers completely irn
about three months.

3. The inoculated animal reacts typically to tuberculin
for several weeks.

4. Degreased bodies of tuberele bacilli treated by
Gram's solution lost their toxicity.

5. We can hasten enormously the resorption of the
degreased bodies and of the tuberculous neo-formations
by daily injections of iodide of potassium, which stimulate

1 Annales de l'In8titut Pasteur of Paris for November 21st 1905.
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to a high degree the phagocytic properties of the mono-
nuclear leucocytes.
This brief review of the work done during the last

seventeen years in search of a cure for and- a prophy-
lactic against tuberculosis demonstrates that immunity
can be produced in the lower animals at least; yet so far
our profession stands in this field of research about where
it did at the beginning of that period.
We have not been wholly successful with our extracts,

but with the bacilli themselves a higher degree of'
immunity has been attained. For this reason I have
taken the liberty on this great occasion to sum up the
results accomplished in order to fix upon the minds of us
all just where we stand, and to plead with you that we
may unite with renewed energy in the search for the
active principle, so that we may venture to use it upon
the human economy without incurring the danger that
must attend the introduction of the bacilli themselves in.
our present state of knowledge.
The Commonwealth of Pennsylvania, covering a domain of

45,000 square miles, and maintaining a population of seven
millions of people, has recently passed a great health law,
which confers upon the Commissioner of Health both the
funds and the authority to pursue original investigations
in search of a means to combat tuberculosis. With this
opportunity granted me, I have been working on the pre-
paration of a serum the composition of which I am
tempted to impart because of the occasion, even though
my results are not ready to report upon. The suggestion
may, however, prove inviting enough to my, co-workers to
tempt them to follow out my line of thought and experi-
ment to either a positive or a negative result. Should the
former be obtained I shall be content, in view of the
great good which will accrue to humanity regardless of
credit to myself.

II.-JAMES ROBERTS, M.D.,
Medical Health Officer, Hamilton, Ontario.

THREB main principles have already been established
beyond the possibility of dispute:

1. That, tuberculosis can be prevented.
2. That it can be arrested.
3. That it can be cured.
Of these, the first is the most important.
While Koch's discovery in 1882 enabled us to affirm

that tuberculosis is an infectious disease and gave us the
specific germ, the fundamental causes were established
years before that date. Overcrowding in the tenement
houses of the slums, dusty and dirty public places, dark
and dingy alleys, personal uncleanliness and filth, lack of
sunlight and vitiated and polluted air, were the conditions
under which it was firmly believed the specific virus
worked its fatal effects.
The achievement of Koch was a wonderful stimulus to

increased activity along the lines of improved hygiene and
sanitation, which werelessening so materially the mor-

tality from the disease; and although the sanguine among
us are hoping for something startling to be evolved from
the laboratories of such indefatigable workers as Marag-
liano, Koch, and von Behring, others more conservative
look for no revolution in methods of prevention for quite
a few years to come.
The prevention of tuberculosis is a question of national

importance. It has been estimated that there are within
the confines of this fair Dominion of Canada fully
40,000 consumptive individuals alone, not to speak of
those suffering from the various other lesions by which
the disease manifests itself, and that for 8,000, or 20 per

cent., of this number, death is the final scene in many,

many instances to a dismal and gruesome tragedy.
It has been further demonstrated that a large per-

centage of these fatalities occur during the maximum
wage-earning period of life, so that, setting aside any

humanitarian-considerations whatsoever, the family
calamities, the individual woes and heartbreakings, and
calculating the value of a human existence at a minimum
sum, the annual levy for the satisfaction of this inex-
orable usurer depletes our exchequer to the extent of
8,000,000. dollars.

Through the effortsofthe Canadian Association for the

Prevention of Consumption and other Forms. of Tubercu-
losis, the question of how to lessen this terrible death-
rate has been touched upon at least by both sections of
the Federal Government.

3

In spite of the complexity of the problem, or; any
expenditure which it might entail, it is devoutly to bW
wished that some definite practical line of, action will be
decided upon. The Federal authorities are in iduty bound
to contribute something more substantial than a small
allowance to assist in defraying the expenses of the
Canadian Association. An active and aggressive educa-
tional campaign instituted by the highest legislative body
in Canada would be of signal service. It; ought to be,
prepared to vote annual subsidies towards the erection
and maintenance of provincial sanatoriums, and such other
institutions and agencies as may be found beneficial -or
necessary to accomplish the desired end.
The Ontario Government offers a grant of 40 per cent. of

the cost of the erection; should any municipality de.cide
to provide itself with its own sanatorium, such grant not
to exceed 4,000 dollars, and to further contribute 1J dollars
per week towards the maintenance of each patient. In.
so far as I am aware, with the exception of our own
municipality of Hamilton, no county or city in the
province has availed1itself of this provision, and yet;the
mournful fact remains that deaths to the number of
between 2,000 and 3,000 annually are referable to
tuberculosis.

Dr. Hodgetts, Secretary of the Provincial Board .,ofIWealth, in one of his quarterly reports for 1905, computes
the monthly financial loss attributable to this, cause at
100,000 dollars, deploring at the same, time "thatt the
public endure this grievous and irreparable loss of rela-
tives and friends without making any effort torprovide
for the checking of the disease."
Nova Scotia, down by the sea, has establishedthe first

and. only Government sanatorium in Canada. The time
is surely opportune for each and every one of! hersister
provinces to emulate her laudable example. We think
that one large and well-endowed institution of this kindin
each of the great subdivisions of our country,besides its
illustrative and educative value, will be an object-lesson
to the different municipalities when each shall have
assUmed its legitimate responsibility by- establishing one,
of its own.
The creation of a provincial Cabinet Minister of Health

as head of the Department ofPublic Healths anidinteted
with extensive powers of control over the inspection,of
factories and workshops, the inspection of- hospitals,
charitable institutions and prisons, the inspection of
immigrants, food inspection, the sanitation of towns -and
cities, would facilitate co-operation of provincial .and
municipal health Boards, and strengthen thebhands- of the
latter in their fight against communicablediseases.
And yet, after the Federal authorities hatre dealt witl.

this subject as a national one, after the provinces have
done all that they feel permitted to do towards the
establishment of special sanatoriums for consumptives,
and have exercised a controlling influence over the spread
of the disease, in the final struggle against it we mustrloik
to those smaller governmental units the municipalities,
aided by philanthropy and Christian charity, to bear the
brunt of the battle and to dislodge and conquer the
enemy.
When I say philanthropy and Christian charity I intend

no tautology and desire no repetition. "Philanthropy,"
in the words of a distinguished writer," is like a woman
admiring herself; charity is a mother with a child in her
arms." Modest endeavour, even in a city of 65,0O)
inhabitants, often furnishes one with passing experiences
that justify the truth of this remark.

'It cannot be too often emphasized that every caee of
tuberculosis means the introduction within the body from.
outside of a parasite which is foreign to it, is prejudicial
and is destructive, and yet, I fear, in the general anxiety
to arouse the physicians and the public from an indifferent
and lethargic attitude to one appreciative of their responsi-
bility in the checking of this disease much injusticehas
been done, many a cruel punishment inflicted. I venture,
to submit from not a few amusing experiences, some of
very recent date, that of all the phobias that ever seized
npon the profession or the laity the fear of tuberculosis
threatens to become at once the most ludicrous and moatpitiful. "Ahalf-truth is a dangerousweapon in the
hands of an ignorant person." Some distorted and dis-
hevelled and widely-circulated half-truths have got
footholl even in high places.

In these daysone hesitates even timidly.to suggestth&t.
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heredity as a factor in the causation of tuberculosis has
been, underestimated, and that in the matter of magnifying
person-to-person infection the pendulum has swung too
far. The belief in'transmitted vulnerability of tissue
even is not laid much stress on by those who, being
unable to demonstrate anatomical lesions, would therefore
ascribe to hereditary transmission a very subsidiary r6le.
Still, if the post-mortem table teaches anything, it teaches
the ubiquity of the germ. If the sanatorium teaches any-
thing, it teaches its impotence in the presence of sun-
light, fresh air, and good food. The lesson to be learned
from the prevalence of the disease in the slums is not
only the facility and ease of infection from person to per-
son, but the heightened virility of the germ from its
repeated cultivation in suitable media, and the lowered
resistance of its victims from (1) poorly paid, long hours
of work in badly ventilated workshops and factories;
(2) meagre opportunities for respite and rest in airless,
sunless, insanitary hovels commonly designated homes.
Far be it from me to advise or counsel an attitude of

indifference toward the infective agent. On the other
hand, I desire soberness and calmness in considering the
question of direct infection, and would wish it to be
regarded in its proper perspective as a menace to be
guarded against by the avoidance of those conditions of
overcrowding and insanitation which make it a possi-
bility. I fain would mitigate to some degree that atti-
tude of aversion with which society regards the unfortunate
victim of this disease, and which tends to overwhelm him
on every side'by treating him as a leper and an outcast,
overlooking at the same time, because of an inadequate
comprehension of its significance, the almost universal
distribution of the virus, and the potential resources of
normal tissues for dealing with direct infection.
Condensation in the centres of population seems to be

unanimously agreed upon as the factor of prime impor-
tance in the causation of tuberculosis. Without going
into statistics it may be safely predicated that the resi-
dential quarters of the working classes with the greatest
number of souls to the acre help most to swell the
mortality tables, and to influence the spread of the
disease.

Alcohol is probably just as often the result, as it
certainly is the cause, of wretched home surroundings in
a great percentage of cases, and is a potent factor in the
incidence of consumption. Wretchedness engenders
ignorance, ignorance engenders filth, filth engenders
vice; wretchedness, ignorance, filth, and vice combine to
foster and perpetuate disease.
How to obviate this tendency to congestion in the

centres of industrial activity is a problem intimately
connected with the entire question of social reform, and is
one not easily solved. Carlyle said that we had a great
country here in America, because we had a big piece of
land for every individual. In Canada this remark is
literally true to-day, and we are one of the greatest
countries in the world because the needs and comforts of
the average citizen are more generously supplied, and
with less exertion and anxiety, than in any other
country on the face of the globe; and yet in our growing
cities the same conditions that exist in Europe and the
larger cities of the United States are already beginning to
obtain, and if we do not look out in time are almost sure
to predominate. Perhaps the fever for locomotion, the
building of electric roads, and speedy and easy means of
transit between the suburbs and the centre, will furnish
themselves the solution of this great problem.
'Ignorance, you will notice I intimated just now,

exerts a great influence in the spread of tuberculosis,
and ignorance can only be rooted out by education in
its broadest sense. "Old beliefs die hard, and habits
established in early life are hard to overcome." We look
not to the present but the next generation of parents
and teachers for the instruction of our children in the
elemental rules that govern and pertain to their health.
Leaving aside the consideration of the general condi-

tions which make for the prevention of this disease,
I wish to submit for your discussion a few of the effective
measures against the specific cause.
We began our municipal campaign against the aggres-

sion of tuberculosis on the assumption that no individual,
and especially no consumptive individual, has a right to
contaminate his or her surroundings by expectorating in
public places. At first the by-law forbidding this was

studiously infringed upon by that type of thoughtless,
careless individual who sees nothing reasonable in that
which he cannot comprehend, and who resents very
vigorously any fancied interference with his personal
liberty or licence. I feel moderately safe in saying that
to-day spitting on sidewalks is not one quarter as preva-
lent as it was ten years ago; and still on behalf of the
Board of Health we are looking forward to a more rigid
enforcement of this regulation in the future than there
has been in the post.
Compulsory notification of phthisis has not met with

the hearty response on the part of the profes'sion which
its importance deserves, and which the present-day know-
ledge of the disease would have led us to expect. It is
difficult to get physicians to send in reports of their
better class of patients, except in case of death, when we
find both friends and physicians most eager to have the
premises disinfected; in fact, disinfection after death by
the Board of Health is taken advantage of almost without
exception. This compulsory notification entails very few
real hardships, and no insurmountable difficulties if the
work of the medical officer of health is not partially
paralysed by lack of co-operation and intelligent
sympathy on the part of his practising con;freres.
The herculean task which Biggs has assigned himself

of eradicating tuberculosis from the tenement district of
New York, the manner in which he has set about it, and
the success already achieved leaves no room for cavil as
to the advisability of compulsory notification. The war-
fare waged by the Health Board of New York has not
been surpassed or equalled by any other city. "In the
first year after the passing of laws requiring the report
of tuberculous cases," says Biggs, " 45 cases were reported,
in the next year 7,000 cases, and in 1904 19,000 cases."
What is the meaning and significance of each of these
reports ? It means that for every message of distress sent
into head quarters a messenger of mercy and comfort is
dispatched for immediate relief.
Bear in mind that the present is not a time for dealing

in glittering generalities. Discussions on social reform
and plans for the amelioration, by means of legislation,
of the conditions under which the industrial classes live
and labour are all very well in themselves, but the actual
existing state of affairs-the darkness and filth and
starvation-are always calling for and demanding
instantaneous action. No body of workers has been
of such signal service in dealing with this phase of the
question as the district visiting nurses. The work of
these brings them into immediate and direct contact with
the sufferings calling for alleviation. It requires the
exercise of heart and eye and hand, elicits patience and
Christian fortitude, and, judging by the work accom-
plished in many of the American cities, develops these
qualities to a remarkable degree.
This work has been carried on successfully for several

years in Montreal, Toronto, and Ottawa, and only recently
through the influence of the Board of Health has been
started in our own municipality. At present over 90 per
cent. of consumptives are obliged to be treated in their
homes. As long as this remains true the nurde's work of
teaching, feeding, nursing, educating. and converting the
home into a miniature sanatorium for facilitating the
entrance of fresh air and sunshine will be of pre-eminent
importance.
"Municipal sanatoriums for the poor" is only in its

infancy. It is a large and serious problem, and furnishes
in itself ample material for a lengthy discussion. We
hope to see in this country at no distant date a municipal
sanatorium on the outskirts of each of the larger cities,
and that contiguous counties throughout the province will
combine for a similar purpose.
A recent summary of the work of the principal sana-

toriums in America published in the Medical Record leads
to the conclusion that in diminishing the death-rate from
consumption the work of the sanatoriums has been rather
insignificant. But then it ought to be remembered that
they have been slightly utilized in the treatment of the
poor, who are the main instrumental agents in the
distribution of the poison.

It has been said that a consumptive, for the sake of
those dependent on him, ought to remain at home as long
as precautions are taken. Ultimately these sufferers get
worse, become helpless, become a burden to their friends,
and die, leaving their families unprovided for. We need
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to get them into a sanatorium in the early stages, both
for the sake of themselves and their friends, and we ought
to maintain them there until they are recovered enough to
work or until hope of recovery is abandoned.
Such institutions must be municipal in the strictest

sense of the word, and may in part, but must not chiefly,
depend on private beneficence. They must be municipal
in the sense that their maintenance and equipment are as
incumbent on the corporation as the support of a civic
hospital.

It is a sad state of affairs when a family is deprived of
its breadwinner, but is sadder and productive of greater
distress when the breadwinner becomes a burden.
The Germans have lengthened the period of mainten-

ance in sanatoriums by their system of compulsory
insurance.
For the very advanced and hopeless cases-those for

wlhom the struggle is over-nothing is better adapted
than the wards of a general hospital, specially set apart to
meet their last requirements: nursing, a little attention,
with a little solicitude thrown in.
The protection and control of milk supplies, and the

medical inspection of schools as factors in the eradication
of this disease, will be very fully dealt with in papers
before this Section. The advisability of the latter is
being generally discussed in this country, and it would
seem superfluous to say that in a land where every child
is educated at the expense of the State we are heartily in
favour of the rising sentiment to have a part of his educa-
tion fit him both mentally and physically for the best
possible service to the State.
In conclusion, I can only say that in the annals of

medicine the forces enlisted for the saving of human life
and the prevention of human suffering have never
encountered a more formidable problem than the " pre-
vention of tuberculosis"; so insidious in its onset, so

protean in its manifestations, so disastrous and fatal in its
results, the white plague causes more untimely deaths
than any other agency.

Its prevention is the end in view with which some of
our most patient workers toil in the fertile fields of an
ever-widening domain, the aim of the busiest practitioners
in their round of continuous and of frequently unremit-
ting labour, the goal of the modern sanitarian, the pro-
duct of the past century and of its last few decades only,
the guardian of the urban population, and destined to
play a mighty part in twentieth-century medicine.

I wish again to emphasize that the prevention of this
disease is intimately bound up with the great social and
economic problems of every country.

Jacobi, quoting Virchow, says: "The physicians are
the natural attorneys of the poor, and these problems
should largely be solved by them."
For this reason we hope that the place and influence in

medicine of the good old general practitioner will long
survive; that he will be, besides a student of medicine
and a practical humanitarian, a more intelligent student
of the sociological questions that are agitating the minds
of men; that when these have reached a satisfactory solu-
tion with the progress of the century and are matters for
the memory of the historian, he will be found to have
espoused the cause of the sick, the down-trodden, and the
oppressed.

III.-A. W. GILCHRIST,
B.A., B.Sc., M.D.Paris, M.R.C.S.Eng., L.R.C.P.Lond.,

Nice, France.

SOME GENERAL ANALOGIES BETWEEN TUBER-
ClULOSIS AND INFLUENZA.'

THE analogies existing, it has seemed to me, between the
two great affections that have attracted, especially within
the last few years, the attention not only of physicians
but of the world in general, may be conveniently con-

sidered in the following order:
I. Both diseases have prevailed in epidemic and in

endemic forms. The earliest historical mention of tuber-
culosis is to be found, as is well known, in the works of
Hippocrates. Medical history,2 on the other hand, tells
us that consumption of the lungs may be traced with
certainty in the writings of every period as far back as the

earliest attempts of the ancient world to deal with
medicine. In neither case, however, is there seen-
any attempt to distinguish different forms of the
disease. How then, you may ask, is the acute form of
tuberculosis to be recognized, how is the epidemicity :of
the disease to be established? By reasoning from analogy
which, in the absence of direct evidence, is the oinly
resourceat our command. And happily for our purpose,
this proof is of an ample and convincing character, as all.
those who have considered the question at any length will
probably be willing to admit. 1 do not speak of evolu-
tionary arguments of a Spencerian form, those that a
writer like Sir William Collins would employ,3 nor of the
investigations of bacteriology which still remain deficient
in method and extent; I allude to the attributes assumed
by tuberculosis when the disease is implanted -by the
members of a civilized society in the midst of primitive
and susceptible races. It is not, necessary to insist upon
this point. The eloquent statistics of Hirsch and of
Hauser' have merely to be consulted in an appreciative
and critical spirit, the pathetic pages of Robert Louis
Stevenson-who tells us of the disease spreading like fire
through the Samoan valleys-to be read in a similar light,
to establish the fact I have invoked. There can be no
doubt that under, favouring circumstances tuberculosis
may become sufficiently virulent to prevail in epidemic
form.

Becker, in that philosophic spirit which is so character-
istic of the German literature of the period, has given us

an interesting and suggestive description of the epidemics
of the Middle Ages.5 "'Great epidemics," he tells us in the
preface to his account of the sweating sickness, " are
epochs of development wherein the energies of mankind
are exerted in every direction. Does not this reflection
apply to a disease like influenza ? I have asked myself
the question, and thought I could reply in the affirmative.
Influenza seems to have attended that more amicable
attitude which is observable in our times in the inter-
course of nations. After the desolating diseases of
interminable periods of armed conflict and exhausting
strife, we have for the first time a disease associated
with the arts of peace. It marks a period of transition.
While communications were difficult and movements
slow over the vast expanses of Central Asia, influenza
made its appearance periodically only and in pan-
demic and epidemic form; with the progress of the
nineteenth century and the- parallel spread of com-
munications, the excursions of the disease became
more rapid and more continuous, scarcely a year of this
period being free from some general or partial outbreak ;6
while towards its end, with the establishment of closer
and more intimate international relations, the world wit-
nessed that great invasion which still prolongs its effects.
Influenza is a disease of railways and steamships, of
factories and of marts; it is a disease of social, religious,
and industrial relations, Becker would doubtlessly have
said; he would have pointed to the Trans-Siberian rail-
way as a factor in its presence; he would have accused
the telegraph, the newspaper, and the telephone as accom-
plices of its nervous forms; he would have denounced the
growing artificiality and luxury of the times as abettors of
the evil; and who would contend that he might not be
right ?

I have just said that the last great invasion of influenza
is prolonging its effects. Does this mean that these
results are to be permanent-that the disease, though
necessaily lower in intensity, will be modelled on the
great social diseases of the past? Is it to have a well-
marked individuality and assume more than a subsidiary
and varying r6le ? Speculative as the view may appear,
it is not without argument in its support. But- this
development must be left for another occasion.

II. Tuberculodis and inJfluenza are both respiratory
diseases. (a) The recent and remarkable invektigations of
von Behring and his school, which point to the fact that in
pulmonary consumption the source of infection in a large
proportion of cases is situated in the intestinal tract,
do not alter the significance of this statement.
Tuberculosis remains essentially a respiratory disease.

3 See Specificity and Evolution in Disease. Address to Abernethian
Society. Lewis, 1884.

4La Defense Sociale contre La Tuberculose. Madrid. 18X
5 New Sydenham Society.

6 Pendant ce sWcle i'histoire de la grippe n'a 6td qu un perpeAue7
reconmencement.-L. Gaillard.

1 Dr. H. Sandwith, in a valuable clinical paper, has compared andcontrasted influenza and dengtie.-Lancet.
2 Hirsch.

a
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It is necessary also to insist upon this point in respect
to' influenza, because many writers, both in the early days
of the prevalence of the disease and again at a more
recent period, have regarded the complaint as essentially
nervous in character. This opinion has probably arisen
from the inadequate conception formed of the physio-
logical function of respiration, a function which should
include-and this view is necessary for our present
purpose-those assimilative processes, mainly hepatic in
character, which are principally concerned in the supply
of oxidizable material to the pulmonary and allied organs.
From this point of view, where the trophic and reflex
centres are called upon to preside over important
processes nervous symptoms would be especially
prominent; but these symptoms would not constitute
the disease. The same remark applies to the gastro-
intestinal disturbances which, due, as in febrile conditions
gen,erally, to a hepatic reflex, are so often conspicuous in
influenza. Their rble is secondary and subsidiary. The
recent investigations into the connexions between the
absorbent lymphatic tract and the cerebro-spinal system
may be mentioned in this connexion. With the know-
ledge derived from this source 7 the presence of the early
and often urgent cerebral and spinal symptoms to which
we have referred would cause no surprise.

<(b) Chronic tuberculosis displays a tendency to produce
excavatory les8ons, chronic influenza to produce plastic
an4s oonsolidating lesions. This statement applies in
tuberculosis to the lesions of both the upper respiratory
.tract and of the pulmonary area. Whether, in fact, the
parts affected be the naso-pharyngeal investment, the
-accessory auditory tract-which, it should be remembered,
is ancestrally respiratory in function-or the region of the
laryox, the rule remains the same; just as in the case of
thxe pulmonary tissues, the lesions are destructive. In
-fact, theoretically it might be said that in pure uncom-
j4ited tuberculous 8 lesions the tendency to fibrous
degeneration is relatively as uncommon as the tendency
tX excavatory lesions in influenza.9
The concluding half of the heading to the present

-eetion constitutes the second fact I have attempted to
establish in this paper, the first being, it will be remem-
bered, the epidemicity of tuberculosis. And, as in the
-former case, we must ask ourselves whether the ascertain-
able facts are such as to warrant the assumption of such
¢lhronicity. Are the facts of Finkler giving the title of
"OOronic Influenza " to a section of his recent exhaustive
monograph10 on the disease, of Pfeiffer, Wassermann,
Netter, and Gl6nard implying the presence of the same
morbid state, of Galliard invoking a " constitution grip-
pale," sufficient proof of its actual existence? I have
ventuxred to think that they are, and if any doubt, I may
a4d, exists on the subject, and the further evidence to be
gathered from the general conception pervading this
papsr be thought inconclusive, I hope on another
oeasion, in urging more particularly the claims of
-evioluMonay mediine, to give the contention further
napport.

It is not easy, except presumably for the expert
ps,tlologist, to follow Finkler in his detailed description
'of the clxonic pulmonary conditions we are considering.
One Gact, however, is very clear, and, what is more, is
important for our purpose-the tendency of these
leaiors is to oxercise an obliterative action, as effectual
in its way in limiting the range and activity of the respi-
ratory organ as the destructive lesions of tuberculosis.
Finkler had observed these cellular pneumonias, as he
.calis them, for some- years before influenza presented
itelf; in the great pandemic form of 1889-90. Some were
aeatae and rapidly fatal, just as acute and just as fatal as
the "grippes streptococciques" of some earlier French
authors11 or the erysipelatous pneumonias of more recent
wri-tera 1X; others were singularly mild.13 With the
a%dvent of' epidemic influenza these lesions lost their
parity of type, at least, temporarily, and seemed to merge

7 5tClair Thomson, Cerebro-spinal Rhinorrhoea, BRITISH MEDICAL
JOURNAL, September 23rd, 1899. Cuneo's experiments are described
in Millian's book on the cerebro-spinal fluid.

8Thlis view regards tuberculosis as a chemical agent productive of
abnormal alkalinity of the tissues.

PCligord Allbutt mentions these excavatory lesiona Ln influenza.1e In XXth Century Practice ofMedicine.
11 See discussion' on Influenza, Bull Soc. MMld. des H6p., 1905; also

Bezancon's Papers, March 2nd and 16th, and October 19tlh, 1905, ibid.
, . Comby, Laboulbbne.

1BAs one local epidemic observed by Wasserimaun.

into influenzal affections, acute and chronic, dominated by
the bacillus of Pfeiffer. Pfeiffer himself, according to
Finkler, has described these latter chronic conditions,
showing, in particular, cases where alternate segments of
pulmonary tissue were infiltrated by cellular elements
or by caseous tuberculosis; and Leichtenstern very
similar conditions.
But I fancy I hear you object, Are not these forms to

which you are referring really tuberculous in nature; are
they not ordinary cases of latent tuberculosis? 14 Not
necessarily so by any means, as Finkler himself has ably
shown,1 nor so far, I hope, as the general principles of
patiology I have invoked enable us to judge. They
are no more forcibly tuberculous than the commensal
germs present in tuberculous cavities convert a phthisical
lesion into one known by any other name.

(c) Their respective micro-organisms are aerobic and
successfully cultivated in general on blood serum and
haemoglobin respectively. The fact of the specificity and
the biological characters of the tubercle bacillus being
definitely established obviates the necessity for anything
but the briefest reference to this portion of our subject.
The bacillus of tuberculosis, as we have already implied,
behaves essentially as a respiratory ferment. The same
remarks apply to the biological characters of the bacillus
of influenza; on all sides this micro-organism is recog-
nized as one of the most characteristic members of the
haemophilic group of bacteria. It is far otherwise, how-
ever, with its specificity. And this constitutes a very
remarkable fact, which may be discussed in this place.
How is it, indeed, we may again ask, that a micro-
organism which since its discovery in 1892 has been
looked upon as the specific agent of influenza, which is
designated in the textbooks, as well by Dieulafoy and
Osler as by Nothnagel and Clifford Allbutt, as the efficient
cause of the disease, should now find its specificity
denied ? Why, with its loss of specificity, is it treated
opprobriously by the path4logist as commonplace and
vulgar, and degraded even to the rank of a mere parasite?
These are questions, you will say, that the physician can
ask but that he cannot answer; they are problems that only
the councils of esoteric pathology can solve. But in the
meanwhile do not similar questions, greater even in
importance, press all the more urgently and significantly
for consideration? Great epidemics, we have already said,
are epochs of development. May not this be true of
general pathology in our time? May not the fact of
Pfeiffer's coccobacillus having suddenly disappeared to
give place to the Micrococcus catarrhalis, the fact
of well-defined influenzal conditions evolving under
the auspices of the ordinary germs of pneumonic
lesions associated or not with enterococci and other
allied species, the fact of the tetragene and the
zoogloeic paratetragene15 assuming sudden importance
in similar clinical circumstances, lead to the conclusion
that bacteriological teaching stands perhaps in need of
reform ? Does not the fact of different organisms presid-
ing in different geographical regions over confessedly
identical conditions point to specificity itself, as Sir
William Collins urged over twenty years ago, demanding
expression in more scientific form, awaiting definition in
newer terms ? May it not be, again, that disease to-day,
evolving amidst greater biological and sociological com-
plexity, can no longer assume the form and action of
primitive and even historical disease; that bacteriological
species are fluctuating, as de Vries would say,"7 and still in
process of evolution ? 15 And finally, do not all these
questions imply that medicine, with its triple basis-
clinical, anatomical, and bacteriological-is inadequate,
and that the times are ready for the advent of a
renovated humorisml evolved from the rich and pro-
mising field of bio-chemical research? The considera-
tion, brief as it must necessarily be, of the next portion of
our subject-

(d) They display the same tendency in their urinary and

14 Bezanqon, amongst others, has thought so.
15Finkler mentions several cases where his diagnosis of non-tuber-

culous phthisis was considered by his colleagues to be wrong. The
subsequent history of the cases justified his view. This history
includes the account of some autopsies.

16Bezanpon, loc. cit.
17The Mutation Theory.

18 This is a fact that Professor RayLankester seems to have forgotten
in his remarks on Darwinism and Disease in his last Preside'ntial
address.

19 See Boinet, Les Doctrines Mddicales, for this expression.
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respiratory bio-chemistry-may lend some support to
these views; for the only specificity implied will be a
chemical specificity. Let us, then, examine in this light
the able paper written by Gautrelet-one of Bouchard's
chemical assistants-during the great epidemic of 1889-90,
entitled Les Urines dams la Grippe. Gautrelet arrives at
the following conclusions. The clinical facts observed, he
says, can be reduced to three points:

1. Congestions (hepatic, pulmonary, renal, splenic,
uterine, medullary, cerebra], ocular, etc.).

2. Neurotic pains (generalized) or neuralgia.
3. Partly paresis or paralyses (cardiac, pulmonary, of

the lower extremities, etc.).
And as all our numerous urinary analyses, he continues,

display a definite concordance, we can state that the con-
stant and dominant urological data in these cases have been:

(a) The diminution of urinary volume.
(6) The considerable increase of general acidity.
(c) The presence of indican.

-all indications that the physiological characteristics of
the reigning epidemic have been a well-marked state of
organic hyperacidity.

'T'he equally definite urological character of tuberculosis,
on the other hand, is marked hypoacidity, which does
not involve more than an apparent contradiction, for the
result in both cases is the same excessive hyperacidity
like excessive hypoacidity leading to deficiency of
assimilative activity.
The tendency to similarity in the respiratory characters

may be seen in the following two analyses. In the first, a
case of congestive grippe with slight pleuritic effusion,
the figures gave: Percentage of CO2 = 3.9, of total oxygen
absorbed 5.5-thus leaving 1.6 absorbed by the tissues.
In the second, a case of tuberculosis also accompanied by
pleurisy, the centesimal proportions were 3.8, 4.8, and 1.0.20
When we consider that the influenzal patient was

improving,2' and that in the case of tuberculosis there
was a large purulent pleurisy, the above figures are
sufficiently significant.

III. (a) Both are infectious diseases. The fact is so
generally recognized that discussion is unnecessary.
(b) Neither confers immunity; 22 both predispose, on the
contrary, to subsequent attacks.
Here again opinions are unanimous, nor have the recent

investigations on opsonins modified the prevailing view.23
IV. Both distinctly affect the functions of relation. (a)

By exciting rheumatic symptoms-infectious rheumatism
(Osler, Galliard, Roux, Dutil)-in the one case, and
rhumatisme tuberculeux (Poncet) in the other. The
only point that, perhaps, requires explanation in this
paragraph is that concerning Poncet's conception of
tuberculous infection giving rise to well-defined rheu-
matic lesions. Dr. Poncet declares-and his views find
considerable support in the school of Lyons-that there
exist morbid conditions indistinguishable from rheumatic
processes except from the fact that the affected parts give
the reaction to tuberculin. Professor Fournier, following
an obvious analogy, proposes calling these lesions para-
tuberculous. (b) By giving rise to meningeal and other
nervous complications. All the authorities on the subject
(Goodhart, Netter, Marie, etc.,24) implicitly agree that

20 From Robin and Binet, Archives Gen. de MHd., July, 1898.
21 This remark is made to explain the larger absorption of oxygen

by the influenzal patient.
22 An article by Dr. Ross of Toronto and the Victoria Park Hospital,

in the BRITISH MEDICAL JOURNAL of July 7th, 1906, on the opsonic
index, having drawn my attention, I wrote to this author, who kindly
answered as follows: "Concerning Pfeiffer's bacillus and opsonic in-
vestigation of influenza, I feel quite certain thatno such investigations
as you have suggested have hitherto been undertaken, but am of
the opinion that important information might very readily emergefrom such a study. On clinical grounds one has suspected the
bacillus of influenza of preparing the way for the tubercle bacillus,
but further than that I think it dificult to go. It might, however, be
decided definitely by an opsonic investigation."

23 Dr. Bulloch thinks that if in influenza any immunity exists it
must be slight and evanescent. See discussion at Hunterian Society,
BRITISH MEDICAL JOURNAL, quoted by Bezancon, loc. cit.

24 See Wiedersheim, Structure ofMan, translated by Howes, and Leon
Jammes, Zoologie Pratique Basee sur la Dissection. Neither the clinical
observations of StOlair Thomson (the cerebro-spinal fluid, its spon-
taneous escape from the nose) nor the experimental researches of
Cuneo and Millian (see Andrd's These de Paris, 1905) seem to have been
directed towards the fact of the circulatory freedom that presumablyexists between the mesenteric system and the medullary canal. The
study of Wiedersheim and especially of Jammes's valuable book points
to an embryological connexion of this kind, while comparative
physiology would look upon the functional relation as probable. We
may add nere that von Behring's investigations, to which reference
has previously been made, on the probable paths of infection in
tuberculosis, are likely to lead to this interesting question being
experimentally elucidated.

influenza gives rise to a form of meningitis almost as
characteristic, except for the diversity of the bacterial
flora it furnishes, as the well-known tuberculous affection.
The intimate relations-anatomical, functional and

ancestral that exist between the upper respiratory tract
and what might be called the neural gland, connexions
already discussed on another page, render this last analogy
between the two respiratory affections we have been
comparing readily conceivable.

Similar considerations explain the nervous disturbances
of various character, attributable to medullary influences
that are displayed in both influenza and tuberculosis. But
we have in addition the fact, remarked by Gautrelet,2' and
which I have invariably confirmed, myself, that indi-
canuria2l is a prominent feature of both morbid conditions.27
This symptom, judging by the analogies of rheumatism,
points to medullary congestion and consequent
pressure.28

I have one word only to add as a conclusion. If certain
parts of this paper may seem to have been deficient in
clearness, or unnecessarily subtle, it is perhaps because
the principle that has presided over its conception is
drawn from a biological, and hence to some extent an
unfamiliar, source. I have been much more indebted, in
fact, for the ideas I have attempted to develop to Herbert
Spencer, Sir W. Collins, and the evolutionary school, to
bio chemists like Armand Gautier and Gautrelet, to
comparative pathologists and physiologists like Wieder'
sheim and Woods Hutchinson, than to any of the
conventional medical authorities I may have
quoted.

It is this biological principle that enables me to
condense the preceding pages into these words: Iinfluenza
is a diseaee of ancestral respiratory functions; tuber-
culosis a disease affecting these functions in their more
recent and actual phylogenetic stage.

IV.-C. 0. PROBST, M.D.,
Secretary of the Olhio State Board of Healtlh; Corresponding Member,

International Antituberculosis Association.

SOME DOUBTFUL PHASES OF THE TUBERCULOSIS
QUESTION.

IN the revolution of our ideas regarding the cause of
tuberculosis, it was perhaps inevitable during the settling
period that many phases of the whole question of tubercu-
losis should be still in doubt. It may possibly serve
a purpose to bring forward some of the unsettled points in
the cause, prevention, and cure of this highly interesting
disease, with special reference to the public.

It should be borne in mind, I think, that these matters
are of more than academic interest. The keynote of all
that has been said in the last ten years as regards the
prevention of tuberculosis is education of the masses.
The medical profession must necesearily be the teachers
in such a movement, and until the subject is stripped of
all essential errors we must often pursue devious and
misleading paths.
The people have a vital interest in all questions bearing

upon the cause of tuberculosis. We feel quite sure that
there are many and varied causes, and that these are of
different potency. We can agree, perhaps, though not
with entire unanimity, that the Bacillus tubercidosis
plays the principal role. There is great diversity of
opinion, however, as to just how this parasite is com-
municated from one person to another, and by what path
or paths it usually enters the body. Is it ever or
frequently ingested? Behring Eays that practically all
human tuberculosis is so caused, milk being the vehicle.
Koch stands almost directly opposed to this view. The
great mass of the medical profession is somewhere between
these extremes, but would be far from agreeing upon
where to draw the line.

Millions upon millions of dollars have been spent in
the inspection and slaughter of cattle to protect the

25 Loc. cit.
26 Huxham, quoted by Becker, Galliard, Netter, is curiously enough

one of the only old writers who noticed tlle character of urine in
influenza. It will be remembered that indican is a chromogen.
Huxham speaks of clear urine without uratic deposits.

27 This remark applies more to acute tuberculosis. It may here be
mentioned that the fact has not been lost sight of in the course of
this paper that an acute complaint has often been compared with a
chronic condition-acute influenza with chronic tuberculosis.

28 See Widal's case of grippal meningitis in Paris Med. Jour., July,
1906.
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public against tuberculosis. Has it been wisely spent?
Was it necessary? Would greater protection have been
aecured if these vast sums had been turned in some other
direction ? The writer is strongly of the belief that there
would have been.
Another doubtful phase of this part of the subject has

recently been made --prominent in our Chicago meat
inspection scandal. The health officer of that city has
been severely criticized fo- permitting beeves with
a localized tuberculosis to be sold after the removal of
the affected part. Both medical and lay journals joined
in this condemnation. How shall we guide the public in
this? A large percentage of our cattle are tuberculous.
Is it necessary to destroy them? While the danger from
eat;ng such meat i8 probably slight or none at all, most
of us, I think, would Ilot knowingly partake of it. There
is something repugnant about the thought of eating meat
or drinking milk from a diseased animal, be it tuberculosis
or some other disease.
We have taught the public that tuberculosis, in nearly

all cases, is communicated from one person to another,
directly or indirectly. How much danger is there in
ordinary association with one who is affected witlh this
disease ?
This is a point of the most vital interest to the public.

What counsel shall we as medical advisers give to protect
the public from dangerous exposure without unnecessarily
curtailing the liberty or privileges of the millions of un-
fortunate victims of this widely-prevalent and long-
lasting disease? In some of the States pupils and teachers
have been prohibited from attending school. If necessary
to exclude them from school is it safe to permit them to
go to Sunday school, to church, to the theatre, or to any
public gathering? Shall we also prohibit an indoor
worker who has tuberculosis continuing his occupation ?

Medical men have advocated requiring railways to
provide separate cars for consumptives. Is it consistent
to ask for such separation and then allow those invalids to
go, after a short journey by rail, to hotels and other public
houses?
The conservative members of the profession who

attempt to teach the masses will probably say that suclh
measures of exclusion are not necessary, and above all if
care is taken in all cases to have no dried sputum. It is
pointed out by others that aside from the impossibility
of having the sputum properly cared for in the careless
and unrecognised cases, we have the danger of droplet
infection, as pointed out by Fligge.
The ultra-contagionists, on the one hand, are respon-

sible for the new disease, phthisiophobia, while the other
extreme, wVo hold tenaciously to theories of thirty years
ago, allow cases of tuberculosis to develop and die with no
precautions to protect those about the patient.

It is so difficult to fix the exact occasion of infection in
any particular case, that to determine the degree of danger
from a3sociation with a consumptive is, perhaps, insus-
coptible of scientific proof. This danger must vary in
different cases according to precautions taken and the
hygienic surroundings of the patient. It would seem
possible, however, for us to practically unanimously agree
upon certain general conclusions-for example, as to the
necesgity for keeping consumptive teachers and pupils
from the public schools.

All are now agreed that seed and a favourable soil must
come together to produce tuberculosis. Our information
is very meagre as to just what it is that makes the human
soil favourable for the growth of the tuberculous seed. We
know that heredity is likely to produce this tissue pro-
clivity, yet ourviews have been greatly modified upon this
point, and we are far from agreement as to just how much
weight we should give to this as a predisposing cause.
With a disease as prevalent as tuberculosis it is to be
expected that we will find in many cases a history of the
dispase in some of the blood relatives of two generations.
When we conuider the number of cases that develop
where no hereditary influence can be discovered, we can
hardly claim it proved that in cases where we do find a
family history of tuberculosis that it was because of this,
in considering any particular case, that the disease
developed.
An interesting but unsettled question much discussed

of lite is the rble alcohol plays in the production of
tuberculosis. There is a vast difference between the use
of alcohol and alcTholism. There i3 also much differenice

between alcoholism, or the exessive, continuous use of
alcohol, in the different classes of society. To the poor
workman alcoholism brings bad and insufficient food,
exposure, and a miserable, unhygienic habitation, each, in
all probability, a potent factor in the etiology of tuber-
culosis. That alcohol in and of itself is responsible in
any great degree for the production of tuberculosis is
unproved.

If we turn our attention to the prevention of tuber-
culosis, widely dissentient views, especially as to the
efficacy of various preventive measures, are found. In
the first place, there is a difference of opinion as to
whether chief attention should be given to destroying the
seeds of tubprculosis or to cultivating a resistant soil that
will give to humanity greater immunity to the disease.
We point with much satisfaction to the fact that tuber-

culosis is rapidly decreasing within recent years in most
civilized countries. Perhaps the majority would ascribe
tthis to improved hygienic and social conditions. The
people are better fed, better housed, and we have thereby
created a more resistant soil. We find, however, that
while this happy diminution in the death-rate from
tuberculosis is going on in England, France, Germany,
the United States, and some other countries, this is not
true in Austria nor Hungary. Is this because in these
countries there has been no betterment in hygienic and
social conditions such as is claimed for the other
countries where decreasing rates prevail ? This does not
seem probable.
In England most attention is given to the hospitaliza-

tion of advanced cases. In Germany the sanatorium
treatment of early cases takes precedence, while in France
the removal of infected children to seaside hospitals has
been the chief work of the general Government.

Is the efficiency of these general preventive measures
dependent upon the character of the people of these various
countries ?

If some province or State should wisely decide to devote
a hundred million of dollars to the extermination of tuber-
culosis, would its medical men be able to agree upon
essential points in determining how this sum should be
spent ? I fancy not.

If we consider the cure of tuberculosis, what agreement
do we find among medical men? The method of treat-
ment of any particular disease is largely a matter of
individual experience, and we do not expect physicians to
be in perfect accord upon this question. But we are now

considering this matter solely as it relates to the public,
who have a right to expect that certain broad principles
should be agreed to and generally followed.
The evidence in favour of antitoxin for the cure of

diphtheria is now so overwhelming that the author, for
one, believes that a physician who never uses it in any
case is guilty of criminal malpractice. He also believes
that the practitioner who treats cases of pulmonary tuber-
culosis with drugs in closed rooms to the exclusion of
modern hygienic, dietetic measures practised in sana-

toriums, is equally guilty. That thousands of cases are

still so treated no one will deny.
But it is to the difference in, and therefore doubtful

phases of, the treatment of tuberculosis in sanatoriums to
which attention is especially called. In the first place
there is no agreement as to the best style of buildings for
a sanatorium. Naturally location, climate, and other
factors determine this to some extent, but there are

certain features that receive different treatment upon
which, it would seem, all might agree.
Should patiealts at all seasons and in all climates sleep

entirely out of doors? In many sanatoriums this is made
possible but not obligatory. That is, provision is made
for both indoor and outdoor sleeping for all patients.
We can all agree that patients cannot have too much
fresh air; also that the air indoors is never equal in
purity to that out of doors. If the author might venture
an opinion, it would be that the majority of patients may
with advantage, if properly protected, sleep out of doors
in all temperature conditions, and that sanatoriums
should be constructed with that end in view.
We find different ideas, which have been given per-

manent form in the construction of sanatoriums, as
regards the advisability of permitting patients to congre-
gate indoors. For instance, in some places no chapel or

amusement hall is provided. Is this necessary or wise?
Attention is simply called to differences of opinion and
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practice as regards forced feeding. One would think that

there had already been sufficient experience along this

line to enable us to agree upon a general rule.

The dietetic use of alcohol ir the treatment of tuber-

culosis is looked at very differently in different countries.

In the United States it is used very little, while in

Germany, France, and some other European countries, it

is a daily ration. The customs of the different peoples

no doubt largely account for this, but we ought to be in

position to know whether alcohol is of benefit or not in

the treatment of this disease.
There is great difference in the amount of rest and

exercise permitted in the various sanatoriums. While this

must, as a matter of course, be a question of individual

judgement in individual cases, it should be possible to

agree wlhether it is better in general to give a patient six

months' rest, with only sufficient daily exercise to

appetite and nutrition to the highest possible point,

whether the best practice is to get exercise or work up to

something near what will be required of the patient after

his diseharge.
All who are actively engaged in preventive medicine

will agree that the general practitioner (at least in

country it is so) stands in great need of instruction in

various pihases of the tuberculosis question. While

true that much is still doubtful, our stock of knowledge

regards this diseasehas vastly increased in the last

years. This information has not yet bmcome common

property of the medical profession, judged by the

management of the disease in the home.. We still

hordes of tuberculosis victims sent on aimless journeys

search of climatic conditions as a cure for their disease.

We still have patients drugged in closed roomiis at home,

with no word of warning to them or to their families

protect them against infection.

The title of my paper has seemed to authorize the

position of a questioner. To most of the questions raised

positive answers would no doubt be given by many

those present. I venture the asSumption,however, that

unanimous opinion would scarcely be expressed

regards any one of them. I would urge more frequent

and fuller exchanges of experiences by those in

work in the various phases of the entire tuberculosis

questioi as a means of removing the many doubtful

essential points that still surround the subject.

V.-GEORGE HoALAN, M.D.,
St. Louis, U.S.A.

THE DUST PROBLEM,
AS PRESENTED IN DOMESTIC HOUSEHOLDS, CLUBS,

AND CERTAIN OTHER ESTABLISHMENTS.
THE scientific demonstration of the identity of

organism that is specifically responsible for the develop-

ment of tuberculosis, together with the accumulative

proofs as to the ways and means by which the infection

spread,has centred upon the dust question an interest

and importance second to no other wlhen the wide reach

ofthis form oflung disease is borne in mind.

There is agreement among authorities that the sputum

expectorated by consumptives, and becoming dried

powdered, constitutes the principal means by whlich

infection is extended, the precise manner in which

recipient acquires it-whether by inhalation, ingestion,
inoculation-being of secondary importan( e, but

pathogenic lodgement must necessarily take place in

or more of these several ways. The seriousness of the

situation is increased by thefac3t ascertained byczmpetent

observers that the vitality ofthe infecting germ retained

within doors may endure unimpaired for several monthF.
This form of particulate infection,then, beingcapable

of and adapted to dissemination by aircurrents, is

to be found within the average domestic domicile every-

where that the airborne sputum can reach, and

methods in vogue for the care and treatment of interiors

thus invaded, or those infected from within,

instantly an aspect of importance for weal or woe

cannot be gainsaid or idly set at naught.

The acceptance by the medical world of the truth of

discovery of the Bacillus tuberculosis was spontaneous

and significant, and upon this foundation OUr prac-

tical work and profess-ional faith have been securely
builded for more than a decade, but notwithstanding

such acceptance, and the wide teachings that

foflowed by means of the public press in all of

divisions and classes, there still exists among people
presumably intelligent an amount of ignorance on.this
subject, an indifference or inertia as to the observance of
precaution and prevention which would fairly go to show
that household customs have changed but little asayet;while in larger fields, as hotels, clubs, office building?, and
the like, the methods pursued are oftentimesas unenlight-
ened and dangerous as they were twenty or more years ago.
For a number of years it has been the lot of the writer

to be in a position to observe at close range the practices
pursued in the domestic administration of certain large
clubs, hotels, etc., and as a result of auch observation the
conviction has been formed that such places constitute
a real seeding ground for tuberculosis among:members,
guests, and employ6s, chiefly through the inattention or
incompetency of those charged with their physical care
and business management.
Wlhether the conduct of household service generally.has

changed for. the better in this respect to any perceptible
extent I am unable to say with any degree of positiveness,
but the common broom and feather duster seem to be still
wielded in residences, and to hold sway there as the
chosen emblems -of that which is at beat but a farcical
performance in the domestic menage.
The word "farcical " is used deliberately, for not only

is the pretence of cleaning by broom and duster of that
nature, even to ordinary observation, but, viewed in the
light afforded by special knowledge of the nature of dust
as found in our population .domiciles, the situation
changes and becomes most serious, for the tragedies of
consumption follow fast on the heels of blind- inefficiency
or cheerful ignorance in the everyday dealing with that
which may be termed the "prince of the powers of the
air " in its broad relation to human health and life.
In view of what is known of the Bacillus tuberculosis, it

is no more necessary to prove to a body like . this the
reality of danger fromn flying infected dust than it is to
demonstrate the multiplication table-sanitary observa-
tion, microscopical findings, laboratory tests, and -clinical
experience are all in agreement here; hence the question
of the hour is, How shall the perilous nuisance. of
dust-making and dnst-raising within doors be abated?-
One of the vices of American house-furnishing is -the

lavish spread of carpetings, and, these being fastened.tothe floors, afford secure lodgement to all -kinds of dirt con-
veyed by huinan or other animal agency, or by the wind.
and in such positioIn cannot be c'eaned in, any proper
sense by the ordinary domestic operations. Further
harbourage for dangerous mobile matters is found in
lhangings, curtains, upholstered furniture, etc.

It is through the crude, old-time attempts at so-called
cleaning in such places that the chief sanitary offence 'is
given, and direct danger to health and life arises, and in
illustration a glance at some experiences personal to the
writer may perhaps be permitted here.
Some years ago in St.Louis an athletic club for men

was formed, a special appeal being made to the younger
men to join for the sake of their health, the widely-
announiced aim of the organization being the upbuilding,
development, and strengthening of the body by all manly
games, athletic sports, and exercises. The response was
encouraging, and a membership mounting into the
thousands was secured.
A large building was hired for a club-house and

elaborately furnished in the eonventional way, even the
dining-room floor being heavily carpeted, as were also a
large number of sleeping rooms intended for members
and guests. The institution was well patronized, and
carpets, etc., soon began toshow evidence of use and wear.
As a member it was found convenient by me at times to

take breakfast there, and on such occasions I was too often
confronted by the unpleasant fact that the domestic order-
ing of the club had not been completed before it was
opened for business; in short, the sweeping of carpets and
dusting of furniture went on alongside of tables where
meals were being served.

Respectful representation to the management against
thispractice availed nothing, and this was followed by
emphatic protest and vigorous remonstrance, which was
received with equal unconcern. The disparity between the
loudly-trumpeted purposes of the club and this confirmed
dangerous feature of its housekeeping beingtoo glaring
for reconcilement, resignation of membership was the only
recourse remaining, and this was quickly put into effect.
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The paradox'was thus presented of an institution cater-
ing especially to a younger generation, conducted by
average business men, and ostensibly established for the
promotion of physical health employing through dull
ignorance or perverse inattention methods of internal
management which in disease-producing influence must
largely defeat its avowed objects, and subject its heedless
or unsuspecting patrons to most serious peril-one hand
praetically undoing the work of the other: what was built
up by day being destroyed by night.
IThat such a situation is not exceptional personal experi-

ence and observation has confirmed in another club of
one thousand members made up of business and profes-
sional men, the women and children of their families
being also admitted to its social privileges.
Here the same antiquated and pernicious methods are

,adhered to, the establishment scarcely ever being opened
clean and in order, but confusion, dirt, and danger prevail
on the principal floors, sometimes till an advanced hour
in -the morning. Successful business men compose its
board of directors, but the reign of ignorance respecting
such a simple health proposition is as absolute here as it
was in the same institution a quarter of a century ago.
Without specifying particulars the same conclusion has

been reached with respect to hotels, office buildings, and
business concerns where extensive carpeting is in evidence
-the twin sceptres of the domicile, broom and duster,
seem to be undisputed, and securely holding their place.
The limitations of time and circumstance here do not

permit any extended notice of the morbid developments
observed among employ6s in atmospheres of daily
domestic dust, but of those places in which medical
scrutiny has been eXercised longest and most closely, the
confident statement can be made that while, of course,
many contributory influences are involved, yet the
pleurisies, pneumonias, bronchial catarrhs, and cases of
tonsillitis and influenza occurring among patrons and
helps find a sufficient explanation in the local con-
ditions, and undoubtedly these ailments prepare theway for
the tuberculous infection that easily and commonly follows.

.This infection is spoken of by some as a disease prone
to originate in the poorer quarter of a city, but its presence
there is, I am persuaded, due to the fact that many wage-
eamers in clubs, hotels, and the like places are drawn
from such localities, and medical observation shows that
after a time physical deterioration takes place among those
employ6s most exposed to dust, and that this is usually evi-
*denced by coughs and other evidenceofrespiratoryailment.
That insidious peril from such cause can lurk in the

often luxurious furnishings of places of the kind men-
tioned is hardly thought by those most liable to be affected,
but the contention that they are real and formidable seed-
liug places for tuberculosis can, I believe, be established
as truth upon sufficient examination by any one so
disposed.

If so much be conceded, the question then recurs as to
the necessary measures of prevention, and it will readily
be seen that these require the total banishment of broom
and duster and any other implement or device by which
dust is set afloat; and, if carpetings are to be retained,
the adoption of mechanical appliances by the use of which
no flying matter will be allowed to escape-this, if neces-
sary, to be followed by the wiping of exposed surfaces and
furniture with soft cloths.
The vaouum or pneumatic method of cleaning should be

made compulsory by law in every hotel, club, office build-
ing, theatre, church, school, and business establishment;
this provision as a sanitary adjunct having become just as
necessary a part of the house equipment as are those
similarly supplied for heating, for ventilation, for fire
protection or fire escape.
As to changes needed in ordinary methods in private

houses to meet the demands of wholesome living, and
framed in the light of to-day, that is a domain concerning
which others must speak, but it would appear that amend-
ment in this direction is a very necessary part of the
movement for better health. This, however, is a phase of
the problem that first and last lodges itself with the
housekeepers of all civilized lands, and upon them
must rest the responsibility for its final and rightful
determination.
The city mentioned in which the clubs, etc., are

situated whose delinquencies in a certain respect have
been pointed out is said to be the most representative

of all American municipalities, in the sense that the
different races and nationalities composing its population
are more evenly blended than in any other place of nearly
the same size; hence sanitary faults existing there would
probably be found present in other cities also. The
indoors dust problem therefore becomes one of more
than local importance, and must concern peoples and
populations everywhere who may be liable to fall under
the influence of like unwholesome conditions, becoming,
in fact, continental if not international in scope.

DISCUSSION.
DR. F. J. MONTIZAMBERT (President of the Section) said:
In compliance with the official request that Presidents of
Sections do not deliver a formal address in opening their
Sections, I shall confine myself to an expression of my
grateful appreciation of the honour conferred upon me by
the Council in appointing me President of this Section,
and to the extension of a most cordial welcome to those
who have come to take part in our proceedings.

Dr. ALEXANDER GILCHRIST said: I would like to ask
Dr. Dixon whether he may not have taken an effect for a
cause. In referring to the well-known antagonism be-
tween gout and tuberculosis he has supposed that the
accumulation of nitrogenous products in this diathesis is
the effective agent in the inhibition or attenuation of
tubercle. Is not this accumulation itself due to constitu-
tional biochemical conditions? Is it not one of the
characters present in that arthritic or hyperacid tempera-
ment so well described by French general pathologists?
It is the hyperchloruration with the consequent increase
of osmosis and the hyperacidity characteristic of the
gouty diathesis more especially which leads to nitro-
genous retention.

[Dr. DIXON here rose and disputed the contention.
Dr. Gilchrist continued:]
I still contend that* the primary condition is one of the
mineral constituents of the blood and the fluids of the
body. The question has a practical bearing. In the early
stages of tuberculosis, often before any pulmonary sym-
ptoms are perceptible, the assimilative functions are
plainly defective. The general organic acidity is
diminished and with it the secretion of hydrochloric acid
by the stomach. It is at this stage, the stage of de-
mineralization, that the treatment suggested by the view I
have supported becomes important. The exhibition of
hydrochloric acid and of the acid phosphates is suitable to
this early phase of the disease, more important perhaps,
theoretically at least, than the purely dietetic treatment.
It is later that the administration of abundant nitrogenous
food becomes necessary.

Dr. SAMUEL DIXON said: I cannot assent to Dr.Gilchrist's
views. The administration of sufficient nitrogenous food
to repair the waste caused by the disease must be guided
by the symptoms.

Dr. PROBST said: I have sometimes thought that it
would not be best in the long run for the human race
if some serum or antitoxin were found which would
prevent tuberculosis. As one of the essayists said: " The
prevalence of tuberculosis varies directly as the density
of the population, density being accountable for bad
hygienic conditions productive of this disease." If
tuberculosis has a purpose, it is to teach the people the
penalty for breaking hygienic laws. Improved sanitary
surroundings and hygienic conditions will gradually
advance the race, physically, mentally, and morally, and
tuberculosis is our great teacher in bringing this about.
Brehmer said he started out to cure tuberculosis with
the theory that the conditions that prevent the develop-
ment of tuberculosis were the ones most likely to cure it-
namely, fresh air, proper food, and a right relationship
between labour and rest. We should teach people the
importance of these measures in the production of this
disease. I have tried to interest my friends, especially
the architects, in so building their houses that the entire
family may sleep out-of-doors as much as possible, which
may easily be done for a few hundred dollars. Instead of
trusting to the discovery of some antitoxin to prevent
tuberculosis let Us teach the prevention by right hygienic
conditions, which will at the same time protect them from
many other diseases.

Dr. J. B-ARR STEVENS (Renfrew, Scotland) said: I wish
to call the attention of those present to the illustrated
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calendar and postcards drawn up by Dr. W. Stevens,
.O.H. of Renfrew, with a view to the instruction of the

people there on the advantage of open windows as a pre-

ventive of consumption. Whatever tends to cure con-

sumption tends equally to prevent it. This is illustrated

by the history of my father's recovery from pneumonia

forty years ago, which was achieved by fresh-air treatment

as described by Dr. Cormack of Belfast in his work on

Rebreathed Air,, published about that time.

Professor GLAISTER, M.D., F.R.S.E. (UIniversity of

Glasgow), said: The whole question of the prevention and

repression of tuberculosis is a world-wide one, and may be

said to cover the conditions of life in populous cities.

The subject may be discussed from a great variety of

points of view, of which I desire .to examine one or two.

From the point of view of the sanitarian there are two

cmain forms of consideration-first, the measures which

may be and perhaps ought to be enacted or adopted by

the State, and next the-treatment of individual sufferers,

particularly among the working and poorer classes.

Regarding the first, it has been recognized officially by

the Scotch Local Government Board that tuberculosis

an infectious disease, and that Board has recommended

local authorities to adopt regarding the disease similar

measures to those provided in the Public Health Acts

for any other infectious disease, including notification,

isolation either at home or in hospital, disinfec-

tion, and the attention of the sanitary department

generally. In addition to such measures as these, others

must be adopted for the education of the people

generally. This has to some extent been done already

by many local authorities by the circulation of

written pamphlets indicating the true nature

.disease and the means by which it is spread, and some

instances also by popular lectures. In addition, many

societies and institutions, such as those in Great Britain,

for the prevention of tuberculosishave been doing excel-

lent work. With respect to populous places

London, Glasgow, or Montreal, municipalities

adopt stringent measures for the prevention of smoke

nuisances and street dust nuisances,Eince the former pro-

duce respiratory troubles which give the tubercle baoilus

its chance and the latter probably carry it. The preven-

tion of expectoration in public places and public vehicles

is not merely desirable but essential, since the desiccated

sputum contains the organism in abundance. Reference

has been made to the advisability of educating the popu-

lation to live under more open,air conditions. This would

be very excellent provided that the atmosphere which

they would be compelled to breathe were reasonably pure.

Dr. R. M. WOODWARD (Surgeon to the United States

'Public Health and Marine Hospital Service) said: The

service to which I have the honour to belong has estab-

lished a sanatorium at Fort Stanton, New Mexico,

which all tuberculous patients are transferred from the

various hospitals. The inmates live in tents, and climatic

treatment is main]yrelied upon. In transporting patients
" tourist sleeping-cars" are used wherever possible, each

man being given his own drinking-cup and

specially-constructed spit cup with a supply of carbolic

acid for disinfection, and a set ofprinted regulations which

are read over and explained to him on starting. The results

obtained at this sanatorium have so far been excellent.

Dr. ROBERTS (Health Officer of Hamilton, Ontario)

said: I should like to add a few words on one two

matters. They are the possibility of a better house for

the working man outside thecity and the

the working class for a proper holiday. We need holi-

day and know itsvalue. How much greater value would

it be to theworking class? A working day not exceedingeight hours, a sanitary home in fresh and unpolluted
air,

and a regular period of relaxation fromwork is a necessity

if a man is to do good work.
Dr. GROVES (M.O.H. Isle of Wight) said that to who

had been a victim of tuberculosis it was the practical

which appealed. Medical health officers and medical,men
might do their best with their literature and oral direc-

tions, but they only reached a mer-e-f-ra`c-t-i-o-nof -th-os-e
suffering from phthisis, and of this fraction the majority

of those to whom they appealed did not fully comprehend

the teaching they received. The ideal would be attained

only when every phthisical patient was receiving instruc-

tionl in an institution in which they lived more

for a time, and in which their environment brought them

into harmony with those laws of health obedience to
which alone would cure them or prolong their lives.
Such institutions existed in all countries, and we knew
the effect which even a short residence in them had,upon
the patients; they showed that they had learned how to
live and how to avoid infecting others; they had become
missioners in these matters in their homes and to those
with whom they came into contact; but they werapalatial
places for the most part, which cost enormous sums of
money. to build and to maintain, and into which
admissions co.uld not be obtained until after from
three to six months, which represented a serious
loss of time. When admitted the patients paid from10s. or.12s. ($3) and upwards weekly for their maintenance.
They were not available for the great mass of the people,
therefore. Now, the community had to pay for their own
protection. Inexpensive settlements or camps should be
provided, it may be of rough boarding or of canvas, as in
England, into which the patients were admitted, or would
be admitted as a matter of course. If they were able to
work they might enter them at night, and if not, they
might remain in them by day and go home at night; or
they might spend a certain number of weeks in them.
It was absurd to suppose you could isolate phthisis or shut
out those infected from the community. It was for the
community to see to it that those who had the poison
were taught how best to act under the circumstances
for the protection of their fellows and for their own
benefit.

A DISCUTSSION ON THE CONTROL OF
WATER SUPPLIES.

OPENING PAPERS.

I.-HIBBERT WINSLOW HIiLL, M.D.,
Minnesota State Board of Health Laboratories, Minneapolis, Minn.

THE BASIC. FACTORS OF PRESENT-DAY WATER
SUPPLY PROBLEMS.

SOME few communities on this continent possess public
water supplies that are above reproach in all respects, but
an overwhelming majority of the communities, large and
small, especially those of the newer western portions of
Canada and the United States, are, or ought to be, in
more or less constant trouble on this score. Much atten-
tion has been given by sanitarians of late years to milk
supplies, and very properly so, but milk presents its most
urgent problems in a relatively few cities of the largest
size, having great slum districts, dependent upon the
dairies of. large areas of country and therefore with serious
transportation problems to faoe. Milk problems are of
little pressing and immediate importance as ,a rule ima
communities of less than 20,000 to 50,000. ,Water supply
problems, on the other hand, occur in all sizes of com-
munities, from cities of the largest size down. to sing,
isolated households.

It is the object of this paper to review briefly the chief
factors which are common to the water problems which at
this moment confron1 hundreds of separate communities
in this country. These problems may be classified
technically as those of installation, of maintenance, and
of extension, but common to all three are the basic factors,
the securing of water, sufficient, in amount and suitable
in quality, at a practicable price. If in any given case
amount, quality and price can be adjusted satisfactorily,
the problem for that case is settled. In most communities,
unfortunately, the available range of each of these factors
is usually limited and the decision finally reached must
be a compromise rather than a choice. It is for this
reason that the greatest care and intelligence as well
as training are necessary in handling them. Each of

the main factors of amount, qua]ity, and price, has
subsidiary factors and all are generally interde-
pendent. Thus the amount of supply must be calcu-
lated for all daily uses and for emergencies, such as fires;
for the present population, for sudden transient influxes,
and for permanent increase of population in the future.
The source of supply must be measured at its minimum
as well as. at its average and its maximum, and the
prospects of its maintenance, increase, or diminution in
the future must be estimated. Under.""quality" must beconsidered the physical and chemical fitness of the supply
for the industrial uses of the community and for its
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domestic necessities; finally, also its hygienic fitness for
drinking purpo'ses. Un'der " quality" also the aesthetics of a

supply are more important than has been yet'generally
conceded, for if an otherwise suitable water be of a colour,
taste, or odour to which the population are unaccustomed,
serious objections are likely to arise, and it has often
happened that the installation of a hygienically pure but
discoloured or distasteful water has influenced the inhabi-
tants to the use of good-looking and palatable but infected
wells, springs, etc., with resulting sanitary disaster.
Under " price " must be considered, besides an infinity of
technical detail, the financial ability of'the community
and also its financial willingness. The interrelations of
amount, quality, and price are intricate, the first two
often having an inverse relationship, and the third
changing with each new combination of plans and
specifications drawn up in the effort to adjust them. In
the installation of a supply, the practicability of its
maintenance and extension must be considered, while in
the maintenance of a supply the practicability of exten-
sion later on must be provided for. In each of these sub-
divisions both technical and executive difficulties must be
met-the technical corresponding with "what to do," the
executive with " how to get it done."
The " what to do " factor is a problem that may always

be solved through careful investigation on the spot-by
the engineer to determine where and how to secure the
proper amount, by the analyst and the sanitarian to
determine suitability of quality, and by the financier in
close co-operation and conference with the other two to
determine price. The "how to get it done" is the 'great
difficulty, for communities are, as a rule, unwilling to
proceed systematically and directly in rapidly-moving
orderly sequence, under the guidance of experts, to the
desired goal. Communities usually prefer to talk, delay,
evade, discuss, hesitate; to listen to the conscious char-
latan, to the unconscious charlatan, to the enthusiastic
amateur-to anybody and everybody, except those whose
training and experience are of the order to command
attention. Communities confronted by a water problem
often act as very many individuals do when confronted'by
disease-they discredit and distrust the advice of the
trained and experienced professional man as being
interested and more or less biassed by his profession,
while they flock-who can say why?-to the blatant
street-corner vendor, as if he were pre-eminently
disinterested and unbiassed. It is human nature to do
this, and, however illogical or unreasonable it be, it forms
one of the basic factors in water supply problems and
must be recognized and faced as such. Therefore, next in
importance, for the purpose of this paper,' to the securing
of satisfactory amount, quality, and price, comes the
question of who shall determine what is satisfactory in
each case.
The water engineer in private practice is a large factor

in the water problems of this continent, and many of
these private practitioners are of the highest standing
and efficiency-men of well-known names and well-known
accomplishments, men who have made by their own
research the science of water supply as it exists
in America. Very frequently these men are them-
selves, or have associated with them, notable sanitary
water experts, and their training makes them also
fully capable financiers regarding water supply installa-
tion, extension and maintenance, so that all these
basic factors are safe in their hands. But technically
capable as so many of these distinguished men are, an-d,
infinitely superior as their completed work is on the
average to that done by the local authorities of the
communities that reject outside aid, they bear to the
communities for which they act somewhat the relation
which a lawyer bears to his client-to please his client
and gain his client's ends are essentials to success.
However upright and legitimate the lawyer's practice, he
is nevertheless a special pleader, and a judge is required
to see that the rights he wins for his client are niot at the
expense of the rights of others; to see that even-handed
justice and not special privileges are accorded; to corre-
late and adjust the different striving interests and secure
an average of proper treatment for all. This analogy, far
from perfect as it is, illustrates fairly well a great necessity
in public water supply problems at the present time-
that is, an authoritative supervision of the water supply
problems of all communities which shall be officially as well

as technically of such weight as to compel sanitary action,
to direct and control sanitary action, and to secure
co-ordinate and equal justice, and the'same high standard
of result for all communities.

Provincial and State Boards of Health in Canada and in
the United States are slowly acquiring these powers. For
a long time merely advisory, permitted legally only to
point the way which communities should follow, such
Boards are gradually arriving at power to compel com-
munities to act for the communities' own good. But as
these added re'sponsibilities are taken on, properly and
legitimately, unquestionably in the best'interests of the
communities themselves and of the country as a whole, it
becomes increasingly necessary that provincial and State
Boards of Health should equip themselves fully for the
purpose, not alone with sanitary experts, but with engineer-
ing corps capable'of the fullest engineering investigations,
the supervision of construction, and the estimation of
expenditure. Many such Boards already possess sanitary
experts of a high order-notably those of the State of
Massachusetts in the United States, and of the Province
of Ontario in Canada. But less attention has been paid
to the development of the equally important engineering
supervision of water supplies by such Boards, and the
State of Massachusetts is still, as it long has been, the
only notable exception in this regard. In the newer
portions of the country, at least, such an engineering corps
could, and probably would in many cases, assume not
only supervision, but also furnish basic advice in general,
if not the complete plans and specifications, after selecting
the source of supply.
In proceeding logically to the solution of a problem of

installation or extension'the total sources of water avail-
able to a given community should be determined by a
preliminary engineering survey, in which amount and
price should be chiefly considered. Those sources thus
shown to be possible should then be examined by the
water analyst for industrial quality, and by the sanitarian
for potability, before any final decision is made. At times
the order of investigation may be reversed with advantage,
the sanitary survey preceding the engineering'. Usually
a supply intended for any purpose other than for
drinking, such as purely industrial use or fir6 protection,
should be potable also, or else should be so arranged as
to be inaccessible to the public (as has been done by
having a double system of piping, one for fire protectior
only), or, finally, should be so unpalatable that it cannot-
and will not, be used 'for drinking, as in certain sea-
coast cities which supply' sea water for fire purposes.
Repeated and bitter experience has shown that no amount
of mere warning, or other such seeming safeguard, is
sufficient to prevent the use of a hygienically objection-
able water for drinking purposes if it be both available
and palatable. For this reason also the reinforcement
in emergencies of a good water with impure water,
frequently done as a -measure for fire protection, very
often results in outbreaks of typhoid fever, because the
general population of the ordinary community will not
heed or remember warninDgs given concerning the
temporary infection of a supply in this way. A basic
principle of water supply is that the public must not be
trusted to protect itself against infected water delivered to
it by the community. A public water supply for whatever
exclusive purpose it may be designed, if it be' also avail-
able and palatable, must be hygienically pure at all times,
incapable of even transient infection, if the public health
is to be properly safeguarded.
The writer will not attempt to follow the intricate

technical details of the engineer or the financier in
determining how the supply finally settled on should be,
obtained and conducted to the community, nor the
minutiae of the analyst's work. In general terms, the
basic factor of purity is not the mere exclusion of actual
infection, but the exclusion of actual and of potential
danger of infection-that is, of actual or potential sewage
contamination. Actual danger usually can be determined'
analytically by the bacteriologist and by the chemist;
actual danger maybe-potential danger generally must be
-determined by a thorough sanitary survey of the source
of the water, with full quantitative, topographical,l
geological, and meteorological data concerning the supply
and its surroundings.

It is unquestionably best to secure a supply already
free from contamination, and immediately to institute

620 LSEPT. 1-5 .. 1906.



Str 15 96]TECNRLO ATRSPLE.[UA-A 2

measures necessary to its preservation in that condition.
When it is impossible to secure a wholly uncontaminated
source, adequate measures for the removal of existing
contamination may at times promise the restoration of
the supply to a proper standard. Failing both initial
purity or complete reformation, purification must be
resorted to. It must be constantly remembered and
continually inisisted on, however, that the artificial
purification of a contaminated water supply can only be
regarded as satisfactory when the purification plant is of
the best quality, when it is so installed that interruptions
to the service are impossible, as by duplication of all
essential parts, and, finally, when the supervisor is a man
of thorough training and reliability, excluded from
political influence, and with a free hand to maintain
efficiency constantly at the highest level. Some of the
worst typhoid epidemics in recent American history have
resulted from temporary interruptions of the operation
of purification plants, and great numbers of purification
plants are undoubtedly continuously run at far less than
the efficiency which ought to be attained.
The final factor in water supply problems which the

writer wishes to discuss is that regarding the placing of
responsibility for failure to supply pure water. At the
present time, if a waterborne outbreak occurs. more or
less public clamour may be made, but usually, if made at
all, it is made against the local Board of Health. Yet
nine times out of ten the local Board of Health has no
,control of the water supply, except in the abatement of
minor nuisances, or as advisers of the local water depart-
ment. Proposals for the installation, maintenance or
extension of the supply are likely to be carried out by the
water department or water company without serious
regard to the advice of the local Board of Health. It
must be admitted that the local Board of Health, com-
posed usually of one medical man and a more or less
chance aggregation of laymen, is often wholly incompetent
to pass judgement upon a question of water supply,'and this
is entirely well known to the average water department,
which usually contains at least one technically trained
engineer. Without final authority and without experience
though they be, the local Board of Health, which is scoffed
at for its warnings, so long as no outbreak occurs, is
roundly abused when an outbreak develops. Yet as a rule
it is the water department or water company which is
directly to blame, if indeed the blame does not attach
-much more directly to the community as a whole, because of
niggardliness, lack of foresight and general carelessness
in the original conception, installation and maintenance
,of the plant itself.

It seems to the writer that one of the most urgent needs
,of the present water supply problems of this country
consists in the development of a general sense of responsi-
bility on the part of the community, and, to secure this,
there should exist some powerful stimulant, direct or
indirect, to compel municipalities, under penalties that
may be felt, to see that their water supplies are well
installed and well maintained. Amount and price are
basically controlled bycommercial and domestic necessity.

It is true that local authorities do not always correlate
them with these alone, although the necessity for fire
protection and the wants of various industries drive com-
munities more or less directly along the paths of virtue in
these respects. But sanitary purity'is a'matter left chiefly
to the humanity or self-interest of the community, and as
a rule neither of these is in 'a sufficiently high state of
'development to induce radical reforms of a tedious or
expensive character.
The agitation requiring non-poisonous milk has been

going on for some years, and the courts now recognize the
legality of punishing milkmen for the sale of milk not up
to certain sanitary standards. Of course, milkmen have
been fined during many years for adulteration, watering,
etc., but milk so altered has lost commercial rather than
sanitary value, and the punishment has been meted out
on these grounds. Patent medicines must now in many
of the United States bear upon their labels a complete
statement of the materials they contain. Even canned
goods are now compelled in many instances to fulfil cer-
tain standards, and these are, at least nominally, sanitary,
not commercial, standards.
In the midst of all this agitation for certified purity,

driving the private producer of foodstuffs and beverages
into a corner and compelling not only commercial honesty

but hygienic purity, why should those escape who furnish
the most largely used commodity for internal consump-
tion-that is, the communities themselves ? If beer is to
be inspected, analysed, and excluded if insanitary, if
certified milk is the cry, and the milk producer is to be
fined for delinquencies, why should not communities be
required to furnish certified water to its citizens, and to
suffer penalties for failure ? What the writer proposes is
a general demand amongst sanitarians for the development
of legal responsibility on the part of communities for the
water they supply to themselves. Let it be recognized
that public water improperly collected or handled may
propagate typhoid fever throughout the whole population
as surely as more surely than, indeed-milk improperly
collected and handled will produce diarrhoea amongst the
young children of the population; that such infection of
water is much more easy to control and prevent than the
parallel infection of milk; that the community which
supplies typhoid-poisoned water to its consumers is as

guilty as-really much more guilty than-the milkman
who supplies bacteria-poisoned milk to his customers;
and that the community should be punished (with the
intent of reformation) just as surely and swiftly as the
milkman.
The writer proposes, then, that all communities should

be forced by law to ascertain and keep prominently before
its citizens and guests the sanitary status of its water
supplies in the form, say, of prominently displayed
advertisements in the local newspapers, hotels, restaurants,
etc., and that failure to maintain a water supply, if it be
thus advertised as pure, in a condition which will exclude
the development of typhoid fever as a result of its use be
evidence sufficient to allow action for damages from all
persons suffering from typhoid fever contracted within the
community limits. The community which, to escape
liability for damage suits, must be constantly stultifying
itself in the eyes of itsown citizens and of visitors as possess-
ing, using, and offering for salea dangerouslypolluted water,
must lack all pride or hope for progress if it continues to
endure this avoidable stigma. On the other hand, the
community which can justly state that its water supplies
are above reproach will hold the confidence of its citizens
and of travellers, and be able to exploit this asset with
the backing of the law.
That a community should thus guard its own citizens

and be responsible for damages in case of failure is no new

principle. One may successfully sue one's own town or

city for a broken leg if the accident can be shown to be
due to negligence or the omission of ordinary reasonable
precautions for the protection of the individual on the
part of the community.

It may be said that the community does not compel the
use of the water it supplies, and therefore should not be
held responsible. But neither does the community
compel a citizen to fall into an improperly-guarded
excavation in the public street. The mere possession of
a public street by a community carries with it the impli-
cation that it is offered for use, and that such use will be
free from unusual risks. So should it be with a water
supply. Practically also a community does force the use
of the water it supplies, if only by not providing a
choice. Indeed, the writer knows of at least one large
city which supplies badly sewage-polluted water to its
citizens, and yet prevents under penalty the use by
those citizens of private wells, not more and often
,-much less polluted than the water which the city in
question thus forces upon its own citizens. In com-
munities where the water supply is in the hands of a

private water company the action would lie of course

against the water company rather than against the
community. Whether the particular method here advo-
cated or some other be adopted, the principle of the
responsibility of the community or water company to
supply pure water, and the imposing of a penalty for
failure to do so is the most important advance required
in the whole range of water problems at the present
moment. It is no longer a question as to "what to
do "; the real problem now is "how to get it done."
Leaving these basic factors to their own working out in

the future, what is -the immediate duty of the sanitarian
confronting an outbreak of typhoid fever known to be
waterborne ? Clearly to notify all citizens that the water
is infected, and to indicate the one immediate and radical
remedy lying in the hands of all consumers-the boiling
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of- all water which in any amount or for any reason is
permitted to pass the lips. But in most cases of typhoid
outbreak it will not be known at first that the outbreak is
beyon.d doubt from water; there are many other possible
sources to be considered also. In some communities the
admairable plan of continuous analysis of the water supply
at frequent intervals is followed. In such cases the
results, not of a single hurried investigation under present
conditions, but of continuous leisurely investigation
spread over previous months and years, is immediately
available in case of need. In such communities, indeed,
waterborne epidemics of typhoid can hardly occur
tnawares. But in most communities such accumulated
data regarding the water supply will not be available, arid
therefore it will not be known usually offhand whether or
riot the water supply is infected. Even if it is known to
be contaminated this fact alone does not carry with it the
assurance that the water supply is in truth responsible
fot the outbreak. The investigation of the outbreak case
by case, as outlined beyond, will surely indicate the true
s6urce. Meantime, and until the specific source is found
in the particular outbreak under consideration, the follow-
ing " shotgun prescription "may be given, in the form of
newspaper announcements, placards scattered about the
community, and even as circulars addressed to the
individual householder.
The following is the form of preliminary notice used by

the Minnesota State Board of Health, on notification of
the existence of a typhoid outbreak and preliminary to
investigation:
To the Qitizens of............
TYPHOID FEVER is EPIDE[IC in.........
The Minnesota State Board of Health is investigating this

epideMic to find its exact source. Meantime govern yourselves
as follows:

1. TPirOID FEEVER is contracted solely by the MOUTH. If
You do not put the poison of typhoid fever into your mouth
YOU WILL NEVER CONTRACT TYPHOID FEVER. Therefore,
WATCH THE MOU!TH.

2. DO NOT EAT OR DRINK ANYTHING (water, milk oysters
fresh,,vegetables, or anything else) UNLESS it has ieen firsL
BOILED, BROILED, BAKED, WASHED, FRIED, or otherwise
THOROUGHLY HEATED through and through.
& Do WITHOUT ALL FOOD OR DRINK wbich has not first been

thus heated. (Canned or bottled foods or drinks are not
included in this.)

4. If living in the same house with a typhoid fever patient,
DO NOT HANDLE YOUR OWN FOOD, or food intended for any one
else, even if it has been heated, except with HANDS that have
been THOROUGHLY WASHED with soap and very hot water (pre-
ferably also with antiseptics-ask your physician about the
antiseptic to use). WASH BEFORE EVERY MEAL in this way and
before cooking, serving, or eating ANYTHING.
The potson of typhoid fever does not show itself for two

weeks after it enters the body. Therefore for the next two
weeks, typhoid cases may develop from typhoid poison already
taken in. But any case which develops on and after (a date
two weeks later than the date of the placard) will be due
SOLELY TO NEGLECT of this notice and failure to carry out
minutely the directions here given.
Such a notice, while of immediate value as an emergency

measiure preliminary to and during the sanitary investiga-
tio, often indicates also the only procedures which can
be instituted for many months, even after the investiga-
tion is satisfactorily concluded; for it very frequently

happens that the existence of typhoid in a community,
whether originating from the water supply or not, dependa
on conditions wrhich require 'for their reformation the
voluntary radical (and therefore slow-moving) mental
and physical 'action of the community as a whole. If,
for instance, the water supply comes from a badly sewage-
polluted stream, from which the community has taken
drinking water' for years without much typhoid, but,
which has been suddenly badly infected from an npstream
typh;oid outbreak, it may take months, even years, of con-
sultation, disc'ssion, etc., before the local authorities are
convinced and decide to reform or change the supply, and
subsequent months'or years to secure the proper engineer-
ing and sanitary data and to adjust to them the finatces
of the commuiity. 'If it came from flies carrying into.
exposed kitchens and dining-rooms the exereta of typhoid
patients from adjacent privy vaults, the whole community
must chan'ge its manner of living. Of course when
central government authority can compel immediate
action, all this will be changed, but even so the mere

physical operation of remodelling a water supply or a.
community'takes time, and in the interval the community
must be instructed to protect itself. It is true that few
communities will heed such a notice, but at least the
sanitarian's conscience will be clear if it be given.
The investigation of a water supply suspected of

furnishing typhoid bacilli, together with its other ingre-
dients, should be as complete from the sanitary side as
the initial investigations concerning a new supply, already
briefly outlined. No supply should receive anything but,
condemnation if examination shows that sewage bacteria,
alivre and in their natural sewhge condition, are found
continuously in it, or if the circumstances are such that
fresh and active sewage bacteria may at intervals readily
be admitted to it. But the proper investigation of &
typhoid outbreak, as already stated, does not begin with
such examinations of the water supply. There is no
object in going through this' laborious and time;
consuming task before evidence- is adduced to show that.
the water supply is properly to be suspected.
A tyghoid outbreak should be handled first of all by-

the publication of a notice In the general lines of that
already given, for this notice, if followed out by the
citizens, will cut short the outbAak immediately. In the
breathing spell thus secured full information concerning
the patients involved must be obtained, either from the
attending physicians, if these are reliable and willing to.
co-operate, or directly from the patients or the patients'
family by the investigator himself. Such information
involving, besides complete identification data for each
patient, the local conditions under which each patient
lives, his association with previous cases, the sources of
the drinking water, milk, fresh vegetables, oysters, etc.,
used by the patient within three weeks previous to.
becoming ill, ought to be sufficient in the aggregate, if
carefully studied and collated, to fix the responsibility
for the outbreak, or at least narrow down the possibilities
to' one or two sources. The study of these sources in
detail-historical, physical, and analytical-should follow ;
and if the work be complete and thorough, an absolutely
convincing etiology can usually be established. Too often
in typhoid outbreaks the investigation begins with

LABORATORIES OF MINNESOTA STATE BOARD OF HEALTH, MINNEAPOLIS, MINN.
Complete Typhoid Fever Hygienic Data to date of.

out by Dr.on (date) ................. ......_........ (ad
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analyses of the water supply and drifts along for weeks,
without investigation of the cases themselves or the
institution of any measures for the prevention of con-
tinued infection. The water is then condemned or.
approved as the case may be. If the water is irreproach-
able, the investigation may take other directions, still
without treatment of the actual epidemic situation. If
the water is condemned, the local authorities are noti-
fied, the situation is discussed for a time, the epidemic
exhausts itself, and everything is forgotten-until next
time! The method here suggested seems logical and
effective, since it prescribes a course of procedure which, if
followed out, will stop the outbreak at once, leaving the
investigation of the source to be conducted along logical
and definite lines to a final conclusion.
A set of blanks for the use of physicians or health

-officers, furished by the Minnesota State Board of Health
for securing the hygienic data concerning typhoid patients
for the investigation of such outbreaks is given on p. 622.
The present weakness of the most -logical and well

thought-out methods of this kind lies in what has been
already outlined-the lack of public faith in and obedience
to official hygienic advice, combined with lack of official
hygienic authority to compel the observance of the advice,
whether believed in by the citizens or not. The chief
satisfaction to be gained from measures directed to the
elimination of typhoid infection by proffering good advice
to thecommunity involved consists in the feeling of duty
logically and completely fulfilled, so far as present condi-
tions allow. It is the individual citizen who suffers most
by neglect of such official hygierde advice, and it is on
Ulirm that the chief responsibility rests and will continue
t' rest, until a stage of civic development is reached
which will give the official hygienist the power to enforce
instead of merely to advise what is known to be right.

II.-W. J. ROBINSON,
Health Officer, Guelph, Ontario.

ARTIFICIAL PURIFICATION OF WATER
SUPPLIES.

WATER may be artificially purified by filtration or by
distillation. As the method by filtration is the only one
practicable for the treatment of large quantities of water,
I propose to confine my remarks exclusively to this
system.

There are two great systems of water filtration, namely,
the slow sand or English filter bed system, and the
mechanical or American filter system.

In the past these have been called rival systems; but
numerous experiments and the practical operation of
many filhcrs lead to the conclusion that this term is
hardly applicable at the present-time. Each system has
its own special field of usefulness.
For the treatment of very turbid and muddy waters the

slow sand filter is inadequate. This turbidity can only
be removed satisfactorily by a chemical process. On the
other hand, for the treatment of polluted but compara-
tively clear waters the sand filter yields the best hygienic
results.
An English filter bed in its simplest form maybe

described as a watertight reservoir suitably underdrained
and filled to the depth of 5 or 6 ft. with filtering material
composed of gravel and sand. The bottom layer is com-
posed of gravel, carefully selected, for a depth of about
12 in. This gravel plays a very small part in the purifica-
tion of the water, and is chiefly useful in providing for
the lateral movements of the water to the underdrains.
On top of the gravel is placed about 12, in. of coarse sand,
and then follows from 2 to 4 ft. of finer sand. The quality
and character of the sand are a matter of the greatest
importance to the efficiency of the filter. Sand containing
much carbonate of lime is objectionable as tending to
harden the water. Very fine sand has greater purifying
power, but, on the other hand, the filter clogs quicker and
the sand is more difficult to wash, thus adding to the
operating expenses of the filter.
The water isallowed to pass slowlyand evenly through

the fine sand, leaving the bulk of its suspended matter on
top, forming the "Schmutzdecke," or dirt cover, of the
Germans. This dirt cover contains not only the suspended
matter but also a gelatinous material produced by
bacterial action. This gelatinous material is probably the

most important constituent of the sand #lter, for in it
the various bacteria found in the water become entangled
and destroyed. It more or less fills the pores of the filter
bed, enclosing the bacteria and the sand particles, and
catches and holds fast in its sticky surface not onily
suspended matter of various kinds but also the new
bacteria which come on the filter and start to work their
way down through its pores. It is by these imprisoned
bacteria that organic matter either in solid form or in
solution is attacked and destroyed.
In the early days of sand filters it was thought most

important that the beds should be kept clean; but the
results soon showed that the beds were most efficient
when at their dirtiest. A new filter is of very little use
until it "ripens" for work; that is, until the nitrifying
organisms have firmly established themselves and the
bacterial jelly envelops the sand grains.
However desirable it may be to have sand filters dirty

they must be cleaned at frequent intervals by scraping
and removing the upper layer of dirty sand, otherwise the
filter becomes impervious to water. This is done by
labourers with wide sharp shovels, and the dirty sand is
thrown into a portable hopper and quickly removed to the
sand washer by an ejector. This ejector is a recent
improvement, and tends to' lessen the cost of handling the
sand. The sand when washed need not be replaced''on
the bed until the total thickness is considerably reduced.
The interval between cleaning depends to some extent

on the character of the raw water. With turbid and
muddy water the filter soon becomes clogged, and must
be cleaned more frequently than with clear water.
The modern tendency seems to be with turbid water

towards some preliminary treatment either by rapid filtra-
tion, by sedimentation, or by the use of a suitable coagu-
lant. By some such process the turbidity is to a great
extent removed, the time between cleaning is lengthened,
andtWhe rate of filtration considerably increased.
The engineering structure containing the filter bed

varies in size, in shape, and in method of construction,
according as the preference of the constructor and the
necessities of the case may demand.

Of whatever material the filter is built it must have
watertight sides and bottom, otherwise there is' a con-'
stant loss of water from the filterwhen the ground water
is lower than the water in the filter, and under reversed
conditions the ground water comes in and mixes with the
filtered water.

It seems to be generally admitted that, in any country
where the winter temperature is much below the freezing
point, a frost-proof cover is absolutely essential to the
efficiency and economical management of a filter.
Although this adds largely to the first cost, the addi-
tional security of operation, and the possibility of employ-
ing the labour required constantly without stopping for
any weather is a practical advantage which goes a long
way towards off-setting the original outlay. Indeed, so
great are these advantages that the present tendency is
towards a cover even in mild climates.
The underdrains of a filter are simply useful in collect-

ing the filtered-water, and play no part in the purification.
Tile drains of various dimensions, with ample openings
for the admission of water at low pressure, appear to
answer every purpose. The tiles must be completely
covered by the gravel layer, indeed the size of the tile
often regulates the depth of the gravel.
Rate of Filtration.-On the Continent of Europe the rate

of filtration is commonly limited to 2.5 million gallons per
acre daily. In England the rate seems to be a little
higher. In the United States, as a result of the experi-
ments at Lawrence, Mass., and elsewhere, 3 million
gallons per acre per day have been generally used as the
standard rate, although for the filtration of clear and but
slightly polluted water the rate has sometimes been twice
as great.
By the use of preliminary filtration the Philadelphia

purification works are at the present time filtering at the
rate of 6 million gallons per acre daily.
At'South Bethlehem, Pa., the water first passes through

scrubbers which contain coarse gravel, coke, and a la$erof sponge at the rate of 28 million gallons per acre per
day. About 75 per cent. of the bacteria are removed by
these scrubbers. The water then passes to the fie,tproper, which are operated at a uniform rate of 7miion
gallons per acre per day.

I



SECTION OF- STATE MEDICINE.

The cost of the preliminary treatment is more than
counterbalanced by the reduced area of the filter and the
reduced cost of operating.

The mechanical or Anerican filter sy8tem had its origin
in the United States, and was first used in paper mills to
remove from the water the larger particles which would
otherwise affect the texture and appearance of the paper.
This system differs in many essential features from the

sand filter previously described; chiefly, however, in the
rapid rate of filtration, and in the fact that a small
quantity of some coagulant must be added to the water
before it is admitted to the filter. The coagulant, usually
sulphate of alum, combines with the carbonates in the
water, producing the following chemical reaction:

A12(S04)3 + 3CaCOs + 31120 = A12(oa), + 3CaSO4+ 3C02
The aluminium hydrate thus formed is a white flocculent,

jelly-like precipitate, and has a similar action in clearing
water to that of white of egg in clearing coffee.
The coagulant is the all-important feature of mechanical

filtration, for without it we have only a rapid straining of
the water, with little or no bacterial efficiency whatever.
The coagulant is first of all dissolved in a large mixing
tank, and is then allowed to mix with the water in the
coagulating or settling basin in the desired proportion;
usually about 1 gr. to the gallon, but with turbid or very
highly-coloured waters three or four times this quantity
is required.
The coagulating basin must have sufficient capacity to

allow the water to remain long enough for the chemnical
reaction to be completed. In this basin, also, a certain
proportion of the heavy magma produced by the coagula-
tion settles to the bottom, and in doing so carries with it
a considerable part of the suspended matter and about
75 per cent. of the bacteria found in the water.'
Danger to health from the use of alum is not to be

apprehended, because in a properly-managed plant no
trace of alum reaches the filtrate. In order to produce
the aluminum-hydrate jelly upon which successful filtra-
tion depends, the alumina sulphate admitted to the water
must be entirely decomposed. Alum found in the filtrate
shows a useless waste of material, and can only take place
where inefficient management is provided, or where the
alkalinity or hardness of the water is not sufficient to
properly decompose the alum. In the latter case soda
ash must be added in whatever quantity is necessary to
produce the required results. If the water possesses
sufficient hardness and time has been given for the
chemical reaction to be completed, no alum will ever be
found in the filtrate.
The water is now admitted t6 the filter, which is

essentially a large tank or cylinder made of wood, iron,
or concrete, partially filled with a uniformly fine sand.
At the bottom of the filter is the strainer system,

usually surrounded by several inches of gravel. This
system is made as coarse as is possible without allowing
the sand to pass through.

All the suspended matter, germs as well as inorganic
material, is entangled in the jelly-like precipitate, and
remains on the surface of the sand.
Thus, in the mechanical filter an artificial inorganic

jelly is formed which takes the place of the bacterial
jelly of the English filter bed. In this system, however,
its action is either mechanical or chemical, in the other it
has a bacterial effect as well.
The precipitated hydrate not only entangles the gerns

and suspended matter, but also unites with the colourih X
matter of the water, producing a nearly colourless filtrate.
When the sand in the filter becomes clogged it is washed

by a reverse current of water forced by pressure through
the strainer system at the bottom. In the older type of
filters the sand at the same itime was loosened by means
of a revolving rake or agitator; in the latest type the sand
is stirred up by means of a current of compressed air
introduced through the strainers. The results of this
appear to be as good as when rakes driven by power are
used, while the application in large plants is much
simpler and cheaper.
Under ordinary conditions a filter of this type must be

cleaned at least once in twenty-four hours. It requires
upwards of 5 per cent. of the total filtrate to do this, and
takes from three to five minutes to complete the operation.
After the washing a certain amount of the filtrate is
wasted so as to get rid of all the dirty water in the sand.

Rate of Filtration.-This is from thirty to forty times
greater than that of an English filter bed, or upwards of
one hundred million gallons per acre per day, or, in other
words about seventy gallons per square foot of filtering
surface per hour. The rate of filtration is regulated by
devices similar to those of a Eand filter and must be kept
as constant as possible.

Efficiency of Mechanical Filters.-This depends entirely
on the use of coagulants, without which they simply act
as strainers and have little or no bacterial efficiency.
With careful coagulation the removal of colour and tur-
bidity is complete. The experimental'researches which
were conducted at Pittsburg for a period of six months in
the year 1898, with water which contained on an average
11,531 bacteria per c.cm., show that 98.26 per cent. of the
bacteria were removed. During this same period a sand
filter receiving the same water showed a slightly higher
bacteria efficiency, removing a little over 99 per cent. of
the bacteria.

Filter plants in actual operation are not likely to
receive the same careful attention to detail as during
such a test as this. When such attention is not paid the
efficiency of the filter suffers in proportion. A mechanical
filter is not an automatic machine, and under no circum-
stances should it' be installed unless careful and expert
management is provided.

The cost of constructing and operating filters, either
slow sand or mechanical, varies so much in different
localities, and from so many different circumstances,
that it is scarcely possible to give any definite estimate
without taking into consideration all the local conditions.
In general terms, however, it may be said that to

build a sand filter one acre in extent upwards of sixty
thousand dollars will be required. A mechanical filter
having the same capacity will cost about forty thousannd
dollars.
As a general rule, the operating expenses for a sand

filter are very much less than for a mechanical filter;
indeed, the difference is so great that. in the end the
sand filter will prove the most economical, notwith-
standing the original cost.

Filtration from the Hygienic Standpoint.-Any improve-
ment in the water supply of a large city is f6ll6wed by an
immediate reduction in the typhoid fever 'death-rate, and
also the general death-rate is lowered to a much greater
extent than can be accounted for by the lessened typhoid
fever deaths.

Statistics collected from many sources show that this
reduction 'is as great in those cities using the water of
polluted rivers after filtration as in those cities which
have ch'anged their supply from polluted rivers to pure
unpolluted streams.
Taking the cities of Hamburg (Germany), Lawrence,

(Mass.), and Albany (N.Y.) as e'xamples, we find that for a
period of five years before filtration was installed the
average death-rate per annum from typhoid fever was
ninety for each one hundred thousand inhabitants. For
a period of five years immediately after a system of filtra-
tration was established in these cities the average death-
rate from typhoid fever per annum was only twenty for
each one hundred thousand. The deaths from all causes
in these three cities for the five years preceding filtration
averaged 23.57 per thousand, and for five years after the
installation of filtration the annual average fell to 18.6 per
thousand. While it 'may be assumed that the whole
reduction in typhoid fever death-rate is due to the im-
proved water supply, it cannot be denied that other causes
than pure water have contributed to lower the total death-
rate of these cities. Improved general sanitary conditions
in similarly situated cities without filtration, during this
period, reduced the annual death-rate by 1.37 per
thoumnd.
The results -may be tabulated as follows: Per 100,000

inhabitants
living.

Reduction in total death-rate with introduction
of filtered water. ... . ..... ... ... 497

Normal reduction due to improved sanitary
conditions ... ... ... ... ... ... 137

Decrease in death-rate due to change in water
supply ... ... ... ... ... ... ... 360

Of this, reduction in deatbs from typhoid was.. 70

Reduction in deaths from other causes than
typhoid fever ... ... ... ... ... 290
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The inference to be drawn from these figures is that
'where one death from typhoid fever has been avoided by
the use of better water, three or four deaths from other
causes have also been avoided. It is not easy to explain
how the water is connected with 'the deaths other than
those from typhoid fever, but it seems to me in all
,probability, if the vital statistics of these cities were
closely examined, it would be found that the reduction
was chiefly among infants; impure water, to my mind,
being a very fruitful cause of the excessive infant mortality
rate.
While the hygienic results achieved by the filter plants

which have been best constructed and best operated have
'been all that could be desired, Allen Hazen makes the
tstatement that the results of'the great majority of filter
plants in the United States have been inferior, and that
boeyond reasonable doubt sickness and deaths have been
caused by the use of imperfectly filtered water. This
statement applies, I think, more particularly to the use of
mechanical filters, which have been established in very
Ilarge numbers in that country.

It is my conviction that the vast preponderance of
mechanical filters in the United States is due not so much
to their supposed superiority as to the persistency of the
ubiquitous salesmen who invade any. town where the
question of filtration arises, and very often finds an easy
prey in the average municipal alderman, who, ignorant of
all scientific knowledge of water filtration, can easily be
persuaded that one or other of the numerous filters
manufactured is the most suitable.

I venture to say that three-fourths of the mechanical
filters in existence have been thus installed without any
engineering opinion being sought.
Ready-made goods of various kinds fill a very useful

purpose in the world's economy, but ready-made filters
should be looked upon with the greatest suspicion.

III.-HENRY D. HOLTON, A.M., M.D.,
Secretary, Vcrmont State Board of Health.

WATER SUPPLIES.
THE necessity of pure water for all domestic purposes is
one that is recoguized everywhere as a question that must
be met by most municipalities. The answer will vary in
different locations. The first consideration to be met is
quantity. The prodigal use of water in municipalities
in North America is notorious. It varies from 40 to
200 gallons per capita. The use of meters for measuring
the amount used by each family, thus requiring them to
pay for the water they use or waste, is a satisfactory
check. The second and paramount requisite is its
purity. This must be determined by repeated chemical
and bacteriological examinations under the various
-conditions that the particular source may be subject to.
Water supplies for towns and cities must be derived

from two sources-first, from the wells, sometimes
called artesian, and surface wells; secondly, from running
streams, lakes, or ponds of water. The surface or shallow
wells are very likely to become polluted from the near-by
stables or other outbuildings and from the family sewage.
The deep, or- artesian, are also subject to similar con-
tamination. If the water at fiirst is of good quality, it
may subsequently become so polluted as to be unfit for
domestic use. The source of this pollution may not be
in the vicinity, but from a considerable distance; in fact,
it is nearly, if not quite, impossible to determine whence
the source.
The expense of boring several hundred feet is such

that a municipality in very many cases cannot afford
an experiment which may result in failure to find
pure water and at the same time a sufficient and lasting
quantity.
We have known in several instances that the supply

has suddenly become so meagre or so contaminated that
it had to be abandoned. A custom exists of discharging
sewage of individual houses, villages, and cities into
streams of water both small and large; as these streams
drain an area which is likely either constantly or at
intervals to pollute the water to such an extent as to
make it unsafe for domestic use, the result of this state
*of affairs is that the watershed must be cleared of
all sources of possible pollution, usually at a very large
expense. This being done, the fact remains that unlecs

this watershed is properly policed polluting material of
different characters will find its way into the water of the
stream, with perhaps disastrous results. In this view of the
case it would seem much better to have provided in the first
instance a slow sand filtration. Apparently the time has
passed for discussing the efficiency of these filters. Their
use for a long period of years under a variety of climates
with turbid, clear, or polluted water has proved their
efficiency in giving a clear water, having removed 99 per
cent. of the bacteria. Care must be taken in their con-
struction and operation. For small towns where the
water must be used for fire purposes, where a sufficient
area cannot be found for the construction of a filter with-
out losing the head required, there are efficient
mechanical filters which, if properly constructed and
operated, may be used as a satisfactory substitute for the
sand filter. The question of clearing the streams of
sewage is one of great interest. The purification of
sewage by sand filters, thus removing not only the offen-
sive odour but rendering the effluent clear and free from
bacteria has been demonstrated. Here the element of
expense must be considered, especially for small towns or
cities.

Personally, I do not believe that persons or munici-
palities can acquire any rights to do or perform an act
detrimental to the public health by reason of having for a
long series of years been continually committing such an
act without any protest. At the present time there are no
records of any decisions of the courts upon this point that
I have been able to find.
Various States have laws which prohibit the pollution

of the sources of domestic water supplies at the present
time, but these laws are not retro-active.

1V.-T. A. STARKEY, M.B.Lond., D.P.H.,
Fellow of Royal Sanitary Institute. London; Professor of Hygiene,

McGill University, Montreal.

GENERAL WATER QUESTIONS.
IN a great measure the health of a community depends
upon its water supply. As one authority has tersely put
it, the health of a place is as good as its water supply.
These statements are equally true whether of individuals
or of communities. Although this knowledge has been
existent for ages, and the admonitions to people to take
great care of their water supply have been voiced for
generations, still it seems very necessary to reiterate the
advice to people of the present day.
When you cogitate over the matter it does seem strange

that most people of to-day, and, in fact, every age,
positively decline to avail themselves of the experiences
of the generations before them, to profit by these experi-
ences, and to take advantage of them in the care and
arrangement in their water supplies.
This curious mental attitude towards this important

question on the part of the people-individuals as well
as communities-is common to all countries, but more
especially to young ones-that is, countries which have
been newly settled.

It seems as if a community had the same attributes and
characteristics, mentally speaking, as the proverbial
young man who will not be guided by the experiences of
older men-they must go through the mill themselves
before they appreciate things. So it is with young com-
mWnities: they insist on going through the mill-but at
whtt a cost of lives!

It is. this latter toll of lives which is always exacted
during the process of gaining experience with regard to
water questions that makes the whole subject so difficult
to comprehend.

I have talked with city and town councillors and with
private individuals about their water supplies and the
consequences connected with the non-observance of
certain well-founded rules of procedure, with reference to
the guarding of the same, and, without exception, have
been struck with the amount of knowledge they evinced
with reference to this subject-they knew full well all the
disastrous results that would come either upon their own
heads or on those of their townfolk on account of the
omission of regulating and guarding the water supply.
Many of you must have had numerous experiences

similar to mine, and you must have thought the same as
I do, What is the power or motive which influences intel-
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ligent and thinking men to fly in the face of reason in
this fashion?

I have tried to answer this question to myself many
times, and I have formed the following opinion: Money
and personal kudos in the eyes of the public have a great
deal to do with it where town or city councils are
concerned.
Some city councils will shirk the momentous question

of providing the citizens with a pure and wholesome
water supply on the grounds that they (the particular
council in question) will not be the ones to saddle the
city with an enormous water debt. They say things have
been going on for many years, and can well continue to do
so until their term of office ends. Let the new city council
take on the burden, and the credit of muleting the
citizens in a large debt. This is an example of kudos.
Tauring to the money side, several examples of the

attitudes of councils may be given. First, the cost is
considered to be so great as to be prohibitive, and the
people must go on as they are, heedless of the number
of lives lost on account of this neglect. A time
comes when the city or town is stricken with
some fearful waterborne epidemic, then the populace
arises up and demands the necessary improvements to
safeguard the public health at any cost. Secondly, I
regret to say there are a few councils swayed by motives
of personal interest. I have seen several instances where
the councillors have had the dangers thoroughly pointed
out to them, and the people have given them full power
and instructions to carry out the necessary improvements,
still the council have not heeded these, but have contented
themselves with some trumpery makeshift which led to
the gain of some interested party. It is impossible to
imagine the mental attitude of men capable of such
demeanour.

It is a matter of consolation to know that such men are
few, but where one or two of them exist in a council you
will find they are usually men who are able to make their
power felt.
With this little preamble I must now turn to the

substance of this paper.
I wish to treat of the sources of water supply in general,

considering them in classes, their liability to pollution in
some respects, and the steps which ought to be taken by
all public bodies to preserve the general health.
The sources of supply may be classed as follows:
1. Lakes and artificial reservoirs.
2. Wells and springs.
3. Rivers.
Lake8.-At present there are not very many instances

of lakes being used as a source of water supply, except
those which are controlled and guarded as to their water-
shed. lJnless lakes are carefully guarded they are very
liable to pollution by surface drainage, and by the entry
of small streams which are often contaminated. The
results of lake infection have been well instanced quite
lately in a newly settled district in this country, where
the lake was used as a source of water supply. Previous
to the inroad of settlers this lake water was pure, but it
took about six months for the numerous settlers on the
banks of this lake to contaminate the water-result, a
fearful outbreak of typhoid.
The toWn of Plymouth in Pennsylvania supplies an

instance of the wholesale contamination of the water in
a reservoir by the accession of a very small amount of
surface drainage which happened to be infected with
typhoid germs.

However, lakes properly guarded as to their collecting
area are excellent sources of water supply.

Wells and Springs.-We may consider these together,
seeing that the source of the water in the subsoil layers is
practically the same for both.

In the case of superficial wells the water derived from
the first subsoil layer is liable to very speedy pollution
where settlement of people takes place.
These sources of water supply are mostly used in

country places, and being so liable to contamination are,
in the majority of cases, polluted. The water is, un-
doubtedLy, the cause of many infections, particularly
where milk supplies are involved.
With reference to deep wells-and here we include the

artesian wells and deep springs-it may-be said that the
water derived from the very deep strata is usually very
pure and w`holesome, but I should like to dwell for a

moment on one or two particular instances showing how
such good water may be badly contaminated and prac-
tically ruined by some oversight. This is usually due tow
want of knowledge on the part of the individual whoW
constructs a well.
Not long ago I came across a small town the people in

which obtained their water from superficial wells. At
the time I refer to, pollution of these superficial wells
became so bad as to be answerable for many cases of
typhoid fever. Some of the more intelligent residents
had foreseen the danger, and, being aware of the fact that
pure water is usually to be obtained at a great depth, they
bored some deep artesian wells, tapping the water in the
deep undergrotind lalyers. But they forgot one essential;
they never lined the upper part of the boring in order
that the contaminated water in the more superficial strata.
should be prevented from gaining access to the boring,.
and so contaminate the purer water from below. Thei
owners of these wells pointed with pride to them, and
considered themselves perfectly safe from the risk of
infection. You can imagine their feelings when they had
to be disillusioned and the true state of affairs explained,
to them. I may say that the analyses of these waters,
both chemical and bacteriological, showed very marked
pollution. At the same time, it may be interesting toW
note that the water in the superficial layers supplying the
superficial wells was one of the worst polluted and most
dangerous it has ever been my lot to examine. On the
other hand, samples of water from the deep strata were
very pure and wholesomne.
We may conclude this section with the remark that

deep well water is usually a safe source for drinking
supplies, provided proper care is taken to prevent
contamination by the water from the superficial layers.
Rivers.-We may classify rivers for the purposes of this

paper into large and small. Of course, this distinction is
quite arbitrary, as we must have instances which are
transitional in regard to size.
However, there are certain statements which will apply

to both cases; in fact, the arguments will stand for both,
with the proviso that, when speaking of pollution, it is
understood that a small river will obviously show signs of
pollution much more rapidly than a large one, owing to
the difference in volume of water which acts as a diluent..

It may be taken as an axiom that where a population
settles along the banks of a river pollution soon occurs,
and renders the w4ter dangerous in a more or less marked
degree. Most people know that this must take place, but
still remain perfectly passive until a tremendous outbreak
of some preventable disease-for example, typhoid-
occurs, when they set matters to rights as regards
utilizing the river water for drinking purposes. The
people understand perfectly well that they ought to have
carried out the improvements earlier, but shirked their
responsibility. As far as my observation goes, when such
urgent alterations have been called for, it has generally
cost them far more money to execute it with rapidity than
if they had tackled the problem earlier and taken their
own time over it. I have in my mind several instances of
this kind occurring in towns situated on the banks of
small rivers. T may say that I could give you instances
of towns situated in every province of this Dominion
which are examples of the case in point.
Turning now to a more particular consideration of large

rivers, I think this is the most important part of the
question which we have before us, from the point of view
of Canadians, because it is on this source of water supply
that many of our large cities depend; also, it is the last of
the old standbys to fail the people, and they are very loth
to relinquish it, in spite of all evidence accumulating
daily, pointing with a very plain finger to the danger which
is slowly but surely coming to them.

Of course, in speaking of utilizing rivers for drinking'
water I always refer to the water in this discussion as
being used in its natural unfiltered condition. There are
two large rivers in particular in Canada which supply
many towns along their banks with water for drinking
purposes; they are the St. Lawrence and the Ottawa.
They are both very large in volume of water, and it is on
this point that the stubborn ones take their stand and try
to lull themeelves and others into a false sense of security.
The argumept always brought forward is that the volume
of water in these rivers is so great as to render it impos-
sible for the comparatively small amount of sewage which

.1
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these rivers receive to make any material difference in
their potability. Coupled with this is the very prevalent
idea that such large rivers are capable of purifying them-
selves after a flow of some miles. Now let us consider
these two statements a little more closely. We may
dismiss the latter very briefly by saying that the old idea
of self-purification is now given up by almost all scientific
men. Like all old tenets, there is a certain amount of
truth in this one-namely, that a river can purify itself is
-true from a chemical point of view.

Unless the dilution of the polluting material be too
small we all know how water, provided it be well aerated
-and thoroughly mixed up, is able to oxidize, or reduce to
ultimate fixed products which are harmless, all those
-unstable highly complex substances of an organic nature
-which are characteristic of sewage. This purification or
nitrifying process is precisely the same as takes place in
the soil, though in a much less degree. It is on this fact
that the modicum of truth in the old belief above quoted
is founded; but in later days, since the science of bacteri-
ology has so advanced, we now know that this purification
-concerns only the inanimate organic matter, and in noway
refers to the bacterial life of the water, beyond the dilution
Uwhich takes place when a liquid containing numerous
-micro-organisms is largely diluted with a volume of fresh
water containing but few bacteria. In sDite of this dilu-
-tion, however, it is thoroughly well established that the
life of organisms is very prolonged in such surroundings,
and we know it for a fact that such organisms as typhoid
Sand colon bacilli can exist for a long period in a water con-
-taining only a few micro-organisms.

It is here and in this manner that the old fallacy is
exposed. The chemist rapidly loses trace of all pollution
-in a large and quickly flowing river, but the bacteriologist
-can pick up traces of that pollution miles below the point
where the chemist has lost it. This was proved a few
years back in the case of the Ottawa River by the late
Professor Wyatt Johnson, who conducted the bacterio-
logical examination, and Professor Ruttan, who executed
the chemical side of the analyses. Three years ago I had
the same experience with the Ottawa water. The chemical
-examination showed the water to be of a pure standard,
but the bacteriological examiniations gave results which
'would classify the water as suspicious.

I should like to bring to your notice some figures con-
nected with the St. Lawrence and Ottawa Rivers water.
'They show the yearly average of the bacteriological
-content of the waters for the last four years, and I think
you will gather from these data that pollution of these
two rivers is slowly but surely progressing:

St. Lawrence,
Number of Colonies per

c.emn. on Gelatine.
1903 ... 90 Only on one occasion last year did
1904 ... 130 I ever obtain any organisms of
11905 .. 145 a suspicious nature, then only
1906 ... 168 "suspicious," not "conclusive."

Chemical examinations always
good.

1903

1904

1905

.1906

106
210
212
240

Ottawa.
In higher reaches of Ottawa I

several times found colon and
other intestinal organisms. In
lower reaches near Montreal
only once or twice each year
are dangerous organisms to be
found. Chemical examinations
always good.

Westmount Water (which is practically Ottawa River
water from front of Montreal Island).

1903 ... 240 Intestinal organisms frequently
1904 ... 316 isolated from small quantities
1905 ... 313 of water. Occasionally even
1906 ... 360 chemical examinations show

evidences of recent pollution.

This Westmount water is rather interesting, because, as
I have already remarked, it is Ottawa water coming round
the front of Montreal Island and receiving in its course
-resh additions of sewage.
The numbers I have given to you are averages for each

:year. During the winter time the number of bacteria
diminishes markedly. At odd times througliout the year
-the number of colonies per c.cm. takes a marked jump,
and in the case of the Ottawa River I have hal it up to

4

1,000 and more. As may be supposed, the numbers
usually increase after rain, which promotes surface
washing.
In criticizing theee results I do not think that the small

numbers of bacteria in the St. Lawrence water can be put
quite on the same level as those obtained from the Ottawa.
I take it one cause of this is the low temperature of the
St. Lawrence water, which is somewhat inimical to the
rapid growth of organisms. Again, the volume of water
in the St. Lawrence is larger than that in the Ottawa,
especially duriing the summer months, and naturally the
Ottawa would therefore be more sensitive- to additions of
sewage or drainage. Finally, the Ottawa River water
contains ingredients which are more favourable to the
growtll of bacteria.
As a contrast, or better a forecast, of the ultimate condi-

tion of the Ottawa and St. Lawrence Rivers, I may quote
the instance of the Red River at Winnipeg. That city has
for years been drawing water from the Red River for
drinking purposes. Along its course, owing to the increase
of population, the amount of sewage daily pouring into it
has been steadily on the increase until it has, reached
such a pitch that the water is now decidedly dangerous to
drink. In fact, during the last year or two the city has
been forced to go into quite extensive alterations in its
water service, owing to several outbreaks of typhoid fever,
directly attributable to the consumption of the polluted
water in the Red River.

I do not bring these instances of the St. Lawrence and
Ottawa Rivers forward as attempting to prove that these
waters are decidedly dangerous at the present moment to
utilize in their natural condition for drinking purposes.
My aim has been to prove that all rivers flowing through
an inhabited country will slowly but surely become more
and more polluted as time goes on, and to lead up to the
question as to whether it is a wise policy for the people
and their representatives to continue in their contention
that these river waters are safe in the near future.
In Montreal and Westmount, for instance, something

has to be done very soon to provide a better and more
extensive service. Is it good policy on the part of the
authoriti?s to temporize, that is, to adopt some measure
or scheme which shall get them out of difficulties for a
time only? Would it not be better in the interests of the
people to adopt some improvement which shall secure a

good and a wholesome water supply for all time to come?
The latter requisite is a contingency which many people
know full well will have to be faced in the near future,
and the longer such a complete scheme is postponed the
more will it cost the public, owing to general increase of
prices in every direction.

I could enumerate quite a number of towns situated on
rivers from which the drinking water is obtained, towns
in which precisely similar conditions prevail at the
present day to the ones I have enumerated above.

I do not wish in any sense to be an alarmist, but I
think that this matter of contamination of water supplies
cannot be brought to the notice of the public too often, in
order that they may realize what contingencies will have
to be faced in the near future.

Control and purification of public water supplies are
the problems which are rapidly looming up before the
people of Canada. Neglect of these two principal safe-
guards will of necessity entail dire consequences.
Unfortunately we have numerous instances of the

results of this neglect as to water supplies amongst our

neighbours in the United States. In the more populous
parts, those which have been settled for a long period, as

compared with Canada, the people there have already
reached the stage to which we ourselves are rapidly
approaching.
You are all familiar with the classic instances of Ply-

mouth, Butler, Lawrence, Philadelphia, and many others
in which waterborne diseases became so rife that purifica-
tion systems had to be installed-since which time these
places have been saved these dreaded afflictions in no
small degree. The people of Canada must not shut their
eyes to such terrible lessons; unless they take all
precautions, their turn will come as surely as night
follows day.
In this country there seems to be somewhat of an

aversion to purification of drinking water, probably on
account of the outlay of money necessary and, on the
other hand, a leaning towards taking ratural unfiltered

SEPT. -15, igo6.1 r Tm Bwm!m
1, AlmiaLL ToujtxAL, 627THE CONTROL OF WATER SUPPLIES.



[SEPT.~~~~~~~~~~~~~~~~~~~~~~~~~ -~-17Q-6.
SECTION Of STATE MEDICINE.

water in preference. This latter plan is quite consistent
with good saaitation, but it involves thorough control of
the watershed which supplies the water. I may say that
in nearly every instance this method is only applicable to
lakes or reservoirs, wells and springs. As to rivers it is
wellnigh impogsible to control them and prevent drainage
from gaining access.

I am sure that my friend Dr. Hodgetts (Provincial
Health Officer of Ontario) can give you numerous
instances from his experience on this important subject.
He can quote you cases in which he has watched the
gradual growth of a place, the people of which took
their drinking water from some river under primitive
conditions, and coincident with the increase of population
the gradual rise of waterborne diseases due to the
pollution of the water.
A very eminent sanitarian, Professor Glaister of

Glasgow, has given it as his opinion that any water
receiving sewage is not safe for drinking purposes unless
it be filtered before using. In support of his statement
he quotes instances in all the principal countries of
Europe and also cases in America. The Royal Com-
mission in England has also given a similar verdict,
and has proved that a river during a course of 200 or
300 miles is not capable of self-purification from a
bacteriological point of view. The polluting material
may be diluted, but it is only a question of time for
the pollution to become so great a§ to render the water
dangerous.
These opinions are applicable to all classes of water

supplies, whether river, lake, or well. As I have already
pointed out, lakes, wells, and springs can be controlled
and safeguarded, but rivers scarcely ever.
In view of this summing-up, it is a logical conclusion

with reference to rivers which receive sewage at different
points along their course that it will become necessary
for communities obtaining water from such rivers for
consumption to institute some system of purification. It
must come to it sooner or later. It is therefore-right
that this important question in its entirety should once
more be brought to the notice of medical men, more
especially the members of the profession in Canada,
because they, by virtue of their profession, have such
a powerful influence over the members of their respective
communities, and it is to them in the first place that
people always look for advice on such momentous
matters.

It is to be hoped, therefore, that all medical men will
endeavour to inculcate in the minds of the public the
principles of safeguarding the sources of water supply,
and that they will point out the dangers that are ahead,
and not wait until those dangers have arrived at their
door before attempting to remedy any defects in their
water systems. _

DISCUSSION.
DR. PROBST (State Medical Department, Ohio) said:
Practically all States have laws against the pollution of
water supplies, but they are not enforced. It is better to
have the State approve all sewerage systems and public
water supplies, as in Ontario. Ohio has for many years
done this through its State Board of Health, which was
recently upheld by the Court in refusing permission to a
city to use a certain water without filtration. Mechanical
filters might be efficient, but in some regions waters con-
tain so much fine sediment that slow sand filters cannot
be used. We have no right to give a positive assurance
that the introduction of filters will greatly reduce a high
typhoid mortality; for example, Washington, D.C., hag
had efficient filters for two years, but their high typhoid-
rate continues. This simply means that the unfiltered river
water had not been the cause of their typhoid; and we
must not forget that the causes of typhoid are many.

Dr. OLDRIGHT (Toronto) said: In a few days many of
you will be visiting the beautiful Muskoka lakee, and
I want you to help Us by using your influence in con-
serving the existing healthfulness of the district by ex-
cluding from the waters of the lakes all and every pollu-
tion frOm passenger boate, private launches, and domestic
sources. We have never had any serious epidemic or
endemic disease in Muskoka, and we want you to endorse
our position that it can 'only be by the watchful and
careful adopti )n of such measures that we may hope foir -a
bontinilanceF of this- immurnity. The members of the

Section may be interested to hear some of the features in
perhaps the newest set of filter beds. The number of
filter beds is being more than doubled, and I was fortunate
in arriving a few days before the new ones were put into
use, thereby seeing their construction. They are abandon'-
ing the layers of gravel and broken brick and stone, thus
saving space for an increased depth of sand, and this rests
on a foundation of a porous cement laid to the thickness
of an inch or a little more on a framework of a thick plate
of iron or steel divided by ribs into squares apparently of
12 in. to 15 in. The plate under the cement is perforated
by numerous small holes and rests on strong rows of vitri-
fied brick (?) material, leaving run-ways for the filtered
water between the iron plate and the cement bottom of
the filter tank. You will remember that in the early
days of filtration on the large scale, frequent reniewal
of the top sand was recommended, and then the Massa-
chusetts people, to whom we owe so much, promulgated
the theory, since generally held, that the filter bed did
not attain a fair degree of efficiency until a gelatinous
film had formed on its surface; M. Tartary smiled and
said, " I used to believe that once, but one day a horse fell
into the filter bed, and floundered all over it. I do not
believe that theory any more." And they now do not fear
frequent scraping of the surface, and do not wait for the
flow of water to be greatly lessened in quantity before
removing the top. There was so much to hear and see
that I did not ask him whether that incident was the only
ground of his change of belief, but gathered that he had been
taking observations before and after renewal. The water,
after running through a series of these tanks, passes into
a small tank or passage-way divided by a wall into two
compartments, from each of which is an outlet pipe, one
of which we shall call "A," leading to a reservoir for
water sufficiently purified to be potable, and the other
which we shall call " B," not yet pure enough. By means
of a sluice valve in the partition wall the water may be
allowed to flow in the direction of "A," or of "B," as
desired. Which it shall be is determined daily by an
analysis of the water as it enters the first compartment:
by "A " it goes to a reservoir for distribution; by " B " to
a reservoir from which it is again pumped on to the filter
beds, to receive further purification. The circuit is so
arranged as to give the water aeration, in additioni to that
obtained in the filter beds themselves.

Professor GLAISTER (Glasgow) said: I base my remarks
on this subject on two propositions: First, that an abun-
dant and pure water supply is a necessity of modern life;
and, next, that a pure water supply is the first line of
defence against cholera, enteric fever, and dysentery. The
installation of the water supply to a community is
bounded by a variety of conditions, and particularly by
availability of source and chai acter of water, and by
sufficiency of flow. Much depends upon whether the
owner of the supply is a local authority or a company
working for profit; fortunately for Scotland, the latter case
is now very rare, most towns having their own supply.
The efficient supervision of supply should be thus:
(1) The protection of the gathering ground, either by out-
right purchase of watershed and lake or the purchase of
the lease rights and right of examination of such
gathering grounds, as in the case of Glasgow; (2) the
periodic and systematic inspection of the gathering
grounds to prevent new sources of pollution; (3) the
periodic and systematic examination of the water ehemi-
cally and bacteriologically, the records of which must be
carefully filed for comparison.

Dr. NAsMYTH (M.O.H. Fifeshire) said: The duty of a
medical officer of health is to advise local authorities to
supply water in abundant quantities, of good quality, and
at a reasonable price. Streams, rivers, and lakes which
are used or to be used as water supplies ought not to be
polluted by sewage in the expectation that attempts at
filtration will render them fit for use. No system of
sewage purification yet known can guarantee absolute
safety from the germs of disease. Legislation as it per-
tains to Scotland has not yet prevented gross pollution of
streams because of the fear of injuring trades and
industries.

Dr. P. H. BRYCE (Public Health Officer to the Depart-
ment of the Interior, Ottawa) said: In my official capacity
I have been instrumental in supervising 125 public water
supplies in the province, and their general purity is:shown
by the fact that there were not more than 400 deaths from
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typhoid in a population of 2,225,000. This is largely due
to the prevention of the pollution of sources. In many
instances filtration may be necessary, but the essential
principle is to prevent pollution at the source; further
than that the householder must be taught proper
methods of disposing of his sewage and house refuse
safely. This is amply illustrated by the experience of the
Muskoka district, which has been strictly supervised, and
which I regard as a valuable asset to the )rovince. It has
been possible by small sewage schemes to provide safely
for hotels and boarding houses, and thus in a population
on Muskoka of some 20,000 peopre cases of typhoid are
rare; indeed, many times less than in regular settled
rural communities.

Dr. GROVES (M.O.H. Isle of Wight), in closing the dis-
cussion, contrasted the conditions which obtain in
England with those of Canada and the United States in
the matter of water supply. The solution of the problem
was to be found at the heads of the rivers and their
tributaries, and not in the rivers themselves. The waters
should be protected in the rock itself from which the
springs issued by the purchase or protection of the
collecting area, collected in reservoirs, and piped to the
possibly distant point of distribution. He described the
control exercised by the Local Government Board in
granting to sanitary authorities sanction to borrow money
for water supplies, and insisted that such a necessity of
life slhould be in the hands of the community.

(To be Continued.)

THE SECTIONS.
BRIEF SUMMARY OF PROCEEDINGS.

THE character and scope of the work of the different
Sections will appear from the following short summary of
the proceedings. A full report of the discussions and of
the various papers read in the Sections will be published
in due course.

SECTIONS OF MEDICINE AND THERAPEUTICS.
Thursday, August 23rd, 1906.

AT a joint meeting of the Sections of Medicine and
Therapeutics, Sir Thomas Barlow, President of the Section
of Medicine, in the chair, Dr. Aschoff (Freiburg) spoke of
the researches of himself and of Dr. Tawara, his pupil, into
the morbid anatomy of the heart with respect to hyper-
trophy and other myocardial changes in valvular disease
and in acute infections. One hundred and eleven hearts
had been systematically examined; in only a very small
number of cases was sufficient change found to account
for the feebleness found during life. After long investi-
gation he arrived at the conclusion that the cause must be
sought elsewhere than in the inflammatory processes, in
anaemic necrosis or infarcts, or in interstitial reaction.
Two possibilities presented themselves: the work given
to the heart by valvular affection increased more and
more, until even the hypertrophied muscle failed to meet
the demands, or there was a permanent increase of
peripheral resistance. On the other hand, the demands
might not increase, but the heart still failed, owing to the
groups of muscle fibres, which were of especial significance
for the action of the heart, being attacked. Dr. Tawara
had examined with especial attention the bundle of His
in hypertrophied hearts. Dr. Aschoff then gave a full
demonstration of this bundle,and pointed out the difference
in the histologyof these conducting fibres from other cardiac
fibres. He pointed out probable congenital anomalies, and
related two illustrative cases, one of severe sclerosis of the
region, and the other of fatty deposit, in which heart-block
occurred. These fibres were not hypertrophied in propor-
tion to those of the rest of the heart. Dr. J. Mackenzie
(Burnley) said he had been long searching for such light
as Dr. Aschoff had given them. He gave a diagrammatic
representation of the auricular systole, the A.C interval
(intersystolic), and the ventricular, and said that heart-
block resulted when the conduction from the auricle to
the ventricle was interfered with. Dr. Mackenzie ex-
plained his continuous sphygmograph, registering pulse
and pulsation in neck, and related notes of some cases.

5

Varied results came from the administration of digitalis,
and this was explained by the varying lesions of the heart
sustained; in one case the administration of digitalis and
swallowing of any fluid both induced temporary heart-
block. Dr. Erlanger (Baltimore) related some experi-
ments on dogs. The eflect of gradually applied pressure
on the bundle of His was partial heart-block. Destruction
of the bundle, and that alone, resulted in complete heart-
block, when there was complete independence of auricle
and ventricle; the stimulation of the accelerator acted on
both, but the vagus more markedly on the auricle, less so
on the ventricle. Sudden compression was followed by
sudden stoppage of the ventricle, which was relaxed and
gradually became distended by the auricular contractions,
when it slowly began to contract again. Atropine in
heart-block accelerated the auricle but not the ventricle.
The unconsciousness might be due either to brain or to
heart. Arrhythmia might be caused by depression of
other functions of the heart increasing auricular rate,
which was auricular tachyeardia; also by diminution of
the irritability of ventricular muscle by the administra-
tion of strychnine and of antiarin. Dr. Gibson (Edin-
burgh) said heart-block could be demonstrated not only
by the traciings which were now employed, but also by
the fluorescent screen, the capillary electrometer, and
occasionally by auscultation, as the auricle gives faint
but distinct beats. He related a case which he
had had under observation for some time, and on
which he finally obtained a post-mortem examination;
he had shown previous to death partial heart-block.
with a surprisingly high systolic pressure of 170 and
a low diastolic pressure of 70. There was found to be
total adherent pericardium, but the muscles in the four
chambers, and at their junctions was healthy, with the
exception of the band itself, which was severely affected.
A large number of tracings and lantern slides were shown,
which demonstrated the above facts. Under atropine, in
another case, the auricular systole was 275 and the
ventricular only 36. Dr. W. S. Morrow (Montreal) related
two cases of arrhythmia that occurred in Montreal, which
might be mistaken for heart-block; one was a failure of
contractility induced by too frequent a rate of heart beat
in which the size of the beat was not proportional to the
length of the preceding pause, and the venous pulse was
more frequent than the arterial pulse, but the waves were
so small that'time relation and cause was impossible.
The other case was one of auricular extra-systole occurring
in a boy aged 13, which disappeared spontaneously. He
thought Mackenzie's " ventricular wave " should really
be called the "onflow wave." Sir James Barr (Liverpool)
gave very full notes of a case of heart-block, and showed
some tracings with Mackenzie's continuous sphygmo-
graphs and some lantern slides; the pulse at times fell to
18, and occasionally disappeared altogether for twenty
seconds. Taking a deep breath always induced an attack.
He was of opinion that the stimulus of the heart was the
pressure of the contained blood.

SECTION OF MEDICINE.
Friday, August 24th, 1906.

DR. F. J. S-MITH read a paper on the treatment of typhoid
He advocated much greater latitude in the matter of diet
than generally allowed; perforation and haemorrhage
had other causes than food. Hard, indigestible food
with sharp edges should be avoided; food such as
milk, if injudiciously given, might develop fermentation
and tympanites. The temperature was not the paramount
guide. The patient's inclination was to be fully considered.
His deaths numbered 24 in 113 cases, but only 4 of these
took place after solid food. He advocated water and fruit
juice if the tongue was foul, and the patient disinclined
for food; otherwise early feeding of a liberal nature. The
average stay of his cases in hospital was 48 days; that of
his colleagues was 57. Dr. McCallum (Ontario) said it was
hard to know what was a solid diet; what was solid in thes
mouth might be fluid in the intestine. Dr. R. Hutchison
(London) said it was not altogether a mechanical question,
there was a chemical element, probably connected witil
the antiseptic action of the lactic acid developed in milk
diet. Dr. McCaskie joined in the condemnation of routine
all-milk diet, and referred to the, large masses of casein
found in the intestine; milk diet was not so very safe.
The President remarked on the beseeching way patients


